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THE HARBOR DEFENSE RAM KATAHDIN. 

A vessel which stands alone in its class, the first ves- 
sel of our new navy built solely to be used as a ram, 
and one which is laid out on original lines as compared 
with work in a similar direction in foreign navies, was 
launched at the Bath Iron Works, Me., on February 
4. Not belonging to any of the classes of vessels for 
which names are provided by law, it was christened 
Katahdin, after Mount Katahdin, the highest moun- 
tain in Maine. A distinguished company of guests was 
present at the ceremonies attending the launching, in- 
cluding the Assistant Secretary of the Navy, James R. 
Soley, Senators Hale and Frye, Thomas A. Edison, 
and the members of the Maine Legislature in a body. 
The launch was a success, the vessel sliding gracefully 
and easily into the water. 

The Katahdin is a twin screw armor. plated vessel, 
built from the designs of Rear Admiral Daniel Ammen, 
and is based upon the personal experience of the ad- 
miral in the use of and the defense against rams in our 
civil war, 1861-65. The planswere made in the Bureau 
of Construction and Repair, under the supervision of 


Commodore T. D. Wilson, in consultation with Admi- 
ral Ammen, and the machinery was designed in the 
Bureau of Steam Engineering, under the supervision 
of its chief, Commodore George W. Melville. The bids 
for her construction were opened at the Navy Depart- 
ment on December 20, 1891. There was one bidder 
only, the Bath Iron Works, and on January 28, 1891, 
the contract was awarded to this company to build and 
equip the vessel and machinery and to place the ar- 
mor for $930,000, to be completed by July 28, 1892. 

On March 27, 1891, the Navy Department approved 
the proposition of the contractors to lengthen the ves- 
sel eight feet, the corresponding increase in the dis- 
placement (133 tons) to be utilized in increasing the 
coal supply and providing a battery of four 6 pounder 
rapid-firing guns for defense against torpedo attack, 
the original design having no battery whatever. The 
type and size of the boilers were also modified. With 
these changes the dimensions of the vessel are as 
follows: Length over all, 251 feet; length on the 
normal water line, 250 feet 2 inches ; extreme breadth, 
43 feet 5 inches; breadth on water line, 41 feet 6 


inches. The total depth from the base to the crown 
of deck amidships is 22 feet 10 inches, and the normal 
draught of water is 15 feet, the corresponding displace- 
ment being 2,155 tons. The lower portion of the hull 
is dish shaped up toa sharp knuckle, which runs all 
around the vessel 6 inches below the normal water 
line, the angle of the knuckle amidship being about 90 
degrees. Above this knuckle the shape of the hull is 
a circular are, with a radius amidship of 39 feet, rising 
from 6 inches below to 6 feet above the normal water 
line. This curved deck is armor-plated throughout, 
the thickness of the armor tapering from 6 inches at 
the knuckle to 2 inches at the crown of the deck. 
Above this deck is a conning tower of 18-inch plate, a 
smokepipe and ventilators, and two light barbettes, 
within which the guns will be mounted, and skid 
beams for carrying the boats. Longitudinally from 
the point of the ram to the stern the lower portion of 
the hull is shaped in a fair curve, but the upper por- 
tion is straight from the head of the stem to within 
about thirty feet from the stern, from which it rounds 
(Continued on page 100.) 
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THE CROWNING ACHIEVEMENTS OF THE TELEPHONE, 
Two exhibitions of recent achievement in the line of 
telephony have recently taken place in this city. The 
first one signalized the opening of the telephone line 
from New York to Chicago. The next one was a pub- 
lic exhibition of the capacity of that line given by the 
transmission of music over the thousand miles inter- 
vening between here and the City of the Lakes. The 
music was so perfectly reproduced as to be heard by 
members of a-large audience. To day New York is in 
telephonic communication with Chicago, and the oral 
transmission of intelligence has become an everyday 
affair. When the telephone was first introduced, it 
was believed that it would never have a very extensive 
application. It seemed impossible that all the leading 
business offices in such a city as New York should be 
put in communication with each other in any practical 
way by the almost impracticable invention of seven- 
teen years ago. After the development of the tele- 
phone with microphonic transmitters for short distance 
work had become an acknowledged fact, the troubles 
offered by induction and the static capacity of long 
lines caused many to believe that the telephone could 
never be a long range instrument. As in the case of 
many other things in this world, it was found that the 
best appliances secured the desired results. The con- 
struction of an absolutely first-class copper line of 
large caliber wire and of the most perfect details of 
mounting has removed the thousand miles intervening 
between here and Chicago effectually, and now conver- 
sation can be held with Chicago even better than or- 
dinarily with New York City connections. The suc- 
cess of long distance telephoning in the present case is 
merely one of the additional triumphs of the best. 

On February 7 of the present year, a still greater 
achievement was commemorated. On that day was 
witnessed the opening of the telephone line from Bos- 
ton to Chicago. Telephoning is successfully carried 
on over 1,250 miles of wire, owing to a somewhat cir- 
cuitous route followed by the line. All distances 
hitherto covered are insignificant compared to this. 
The possibilities it holds for the future cannot well be 
overestimated. A-step beyond Chicago and the banks 
of the Missouri will be reached, and we may yet see 
Omaha and San Francisco connected by a line which 
will form the final link in a chain bringing San Fran- 
cisco and New York within speaking range of each 
other. When conversation is carried on perfectly as 
it now is over 1,250 miles of wire, the extension of dis- 
tance becomes a matter of detail. 

A few days after this reaches our readers, the origi- 
nal Bell telephone patent, to which the courts have 
awarded an unprecedentedly wide scope, will have ex- 
pired. The expiration of the patent and opening of 
the field of telephony to the nation is, under the cir- 
cumstances, a signal epoch in the history of invention. 
Seventeen years ago the patent was granted. Under 
energetic business management the industry based on 
this patent attained an enormous development, and it 
is interesting tonotethat these monumental achieve- 
ments have only been accomplished during the last 
days of the life of the patent. The invention has not 
lived out a short life of usefulness to be relegated to ob- 
scurity. It has increased* continually in importance 
and it is only at the end of its monopoly that its great- 
est developments nave taken place. The connection of 
the two metropolises is a fitting work for the year of 
the Columbian Exposition. The American invention 
of the telephone will have in these commercial lines 
erected for everyday use its most impressive exposition 
—an exhibit which will far surpass anything that can 
be shown in the great halls of the electrical building of 
Chicago. Itis an exhibit requiring the area of six or 
more States for its display. : 

The value of this invention in a money-making sense 
has been enormous. The price paid by the inventor of 
the telephone for his protection, technically speaking, 
becomes payable in a few days. The price paid for a 
patent is its surrender in statutory time to the public. 
The patent fee is merely designed to cover the expense 
of the office, and is no part of the consideration given 
by theinventor. Butif we take an enlightened view 
of the matter, we will see that during its existence the 
Bell pategt, by the convenience it has afforded the 
public the transaction of business. has awarded the 
public a rich return for the monopoly granted. The 
convenience alone is invaluable, and the money return 
to business men in the transaction of important mat- 
ters cannot be overestimated. 

The completion of these great long distance lines 
marks the beginning of a epoch when telephony will 
aequire a new importance. Were the patent awarded 
a further existence, every year would witness for it an 
increase in value. The returns received for the patent 
hitherto have been in great part based upon what it 
did during its struggling years of business, and during 
a period of great uncertainty when it was quite'proble- 
matical what its results were to be. Now that it has ob- 
tained a firm lease of life, now that the telephone itself 
is in the full strength of a matured existence, the pa- 
tent lapses. Itis theold story; the inventor obtains 
the least reward for his exertions ; the true beneficiary 
Estimating the benefit which the pub- 
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lic has received from the invention, had the return 
been one hundred fold to the owners of the invention, 
the reward even then for what has altered the whole 
face of business and commercial life would have been 
not a particle too much. The spirit of our patent sys- 
tem is admirably illustrated in the whole matter. An 
invention is made; the incitement for making the in- 
vention is the award by government of a_ short 
monopoly conditional on its being patented ; that is, 
disclosed to the public. Thus incited, the inventor 
works to achieve his result, achieves it, and obtains 
what return he can in the seventeen years of its 
life. Then, in the full vigor of anassured success, with 
the most brilliant prospects before it, after having 
revolutionized the business world, the invention be- 
comes public property and the inventor loses all claim 
upon it. 

The moral in the history of the telephone applies well 
in the case of the would-be minimizers of patent rights. 
For just as the invention is in its most advanced 
state of development and has the most brilliant future 
before it, when the returns from it should be of unpre- 
cedented and of growing largeness, it becomes public 
property and part of the capital of the American nation 


at large. 
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THE ANNUAL REPORT OF THE COMMISSIONER OF 
PATENTS. 

The annual report of Commissioner Simonds, dated 
January 31, has been issued. It is contained in the 
Patent Office Gazette of February 7. The general re- 
port deals with the old questions which unfortunately 
are very live questions—questions which we have re- 
peatedly dilated on in these columns. Want of room, 
want of facilities and want of help are the crying needs 
of the office. The delay in disposing of patent cases 
is very great, but no relief is granted by Congress. 

From the report we learn that there are now 605 
officials and employes, with salaries varying from 
$5,000 to $360 per annum. The three superior officers 
are appointed by the President, 464 are under civil 
service rules, the remainder in the unclassified service 
are appointed. 

For the World’s Fair an exhibit including some 
2,500 models, nearly all working models, is in prepara- 
tion. It will include many loans from inventors in ad- 
dition to original models in possession of the office, 
and will form an exhibition of interest quite unique. 
One of the models goes as far back as 150 B.C. ; an- 
other illustrates a harvester used in the first century 
of our era. 

The net receipts of the office were $1,286, 331.83. The 
expendittires were $1,110,739.24. The balance in the 
United States Treasury to the credit of the office 
reached on January 1, 1893, the sum of $4,179,910.26. 
During the year 1892, 39,514 applications for patents 
for inventions were received, 104 for reissues and 1,130 
for design patents ; 23,478 patents were issued and 81 
reissues were granted ; 13,291 patents expired during 
the year. Among the grantees of patents next to 
America comes England with 653 United States pat- 
ents granted. Germany presses close to her with 507 
patents. New York heads the list of States and Ter- 
ritories with 3,781 patents ; Oklahoma is at the foot 
with 3. Connecticut is the most inventive State, with 
one patent to every 955 inhabitants ; Mississippi is the 
least, with one patent to every 23,447 inhabitants. 

The report is of unusual interest throughout, and 
in our brief summary we have left much of it un- 
touched. 

Ce 
PROGRESS OF LONG DISTANCE TELEPHONY. 

“The Telephone and How We Talk from New York 
to Chicago” was the title of an interesting experi- 
mental lecture given before the New York Electrical 
Society, at Columbia College, New York, on the 8th 
inst. Mr. J. J. Carty, the electrician of the Metropcli- 
tan Telegraph and Telephone Company, explained the 
nature of sound and the mechanism of speech, its 
propagation and reception by the ear, the physiology 
of the ear, the evolution from the speaking tube and 
string telephone to the electric, telephone, a descrip- 
tion of the construction and principle of the latter, 
and the construction of the transmitter, induction 
coil and the battery. By means of an electric arc lan- 
tern, diagram lanteri slides were projected on the 
screen, illustrating very fully the points Mr. Carty 
made. 

Following him, Mr. F. A. Pickernell, the accom- 
plished chief engineer of the American Telegraph and 
Telephone Company (the Long Distance Company), 
gave an entertaining account of the growth and extent 
of long distance telephony. As telephone lines began 
to be extended, it was found a wire weighing sixty-five 
pounds to the mile would answer. But with the intro- 
duction of metallic circuits, which gave results free 
from the induction, experience demonstrated heavier 
wires with less resistance were the most satisfactory. 
In learning these things they had found it necessary 
to lay aside the empirical rules .certain noted elec- 
tricians had made and establish a standard of their 
own, as it appeared to be a special science, requiring 
special conditions. The early experiments were tried 
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on wires already existing in 1884 between New York! established. If unison is disturbed, the machines at 


and Boston. Later a special line was built between 
the same cities, which gave fairly good service. The next 
line was established between New York and Phila- 
delphia, heavier wire being used, which gave results so 
superior to any previous line that it led the company to 
enlarge in the same direction. Other lines then fol- 
lowed from New York to Troy, Troy to Buffalo, Phila- 
delphia to Pittsburg, Philadelphia to Washington, 
and from Pittsburg to Erie, Pa. 

By a certain combination of several of theseuines, 
a continuous circuit of 800 miles or more was effected 
and experimental tests made. The trials gave the en- 
gineers an insight as to the practical possibilities of the 
construction of an efficient line between New Yorkand 
Chicago, and by further calculations they were able to 
determine what the size of the wire should be. Hard 
drawn copper wire, weighing 435 lb. to the mile, was 
finally adopted, and its use on the line to Chicago has 
fully verified the calculations. It operated perfectly in 
all kinds of weather, and would work well with an ad- 
ditional 250 miles added on to either end. A new spe- 
cial line had just been opened between New York and 
Boston, of the heaviest wire, which enabled conversa- 
tion to be carried on perfectly between Boston and Chi- 
cago. In transmitting sound by electrical pulsations 
over these great distances, it was somewhat diminished 
in volume, but was very distinct and perfectly under- 
stood. In remarking upon the instantaneous nature 
of the transmission, he gave two comparative illus_ 
trations. Taking the hawk for example, if it could fly 
at its fastest speed it would take six hours to go from 
New York to Chicago; or, if a rifle was fired atits high- 
est velocity from New York to a target in Chicago, it 
would take one hour’s time. Butin the telephone the 
element of time waseliminated, the impulsetraversed 
the distance instantaneously, and the reply returned 
as quickly. Its rapidity is inconceivable. 

Lantern illustrations were given of the interior of 
the New York Long Distance office, also of the Chicago 
office, and of the terminus at Jersey City, the subway 
pipes, the different pole lines passing out of the city, 
plans for putting up poles, the old and new system of 
fixtures for house top lines, and views in the country 
showing the lines of poles and cross arms. 

Everything about the long distance lines is con- 
structed in a solid, permanent character, provision 
being made for further enlargement when demanded. 

At the end of his interesting talk he invited the 
audience to listen through the forty telephones in cir- 
cuit to the music of a cornet and banjo that would be 
played in Chicago, and to any conversation that 
might be carried on. 

The companies had connected the wires temporarily 
with the lecture room for this purpose. The experi- 
ment was most successful, every note and fluctuation 
in the notes of the Chicago cornet were heard with a 
volume and distinctness that was quite remarkable, 
while the intervals between the notes were. absolutely 
quiet, not the slightest interference of the usual tele- 
phone induction sound being observed. 

It should be mentioned that the views thrown upon 
the screen were made by Mr. Edward H. Lyon, the 


gentleman who officiated at the Chicago end of the 


line when its inauguration took place last October. 

Votes of thanks were passed to the lecturers and the 
telephone companies, and everybody seemed to be sat- 
isfied that long distance telephony was to be the 
coming method of communication. The officers of the 
society—Mr. Joseph Wetzler, president, and Mr. 
George H. Guy, secretary—are to be congratulated in 
bringing about such an instructive and unusual en- 
tertainment, and the enterprise of the telephone com- 
panies in aiding them also merits favorable mention. 

ee 
THE EQUITABLE PRINTING TELEGRAPH. 

The defects of the telephonic transmission of in- 
telligence sometimes become unpleasantly obvious. 
When a conflict ensues as to some message that may 
have been sent at a previous time, there is no way of 
verification afforded. There is no record of the case. 
This want has been seriously felt in many instances. 
In this respect the telephone is inferior to the old time 
printing telegraphs. 

In the Equitable Printing Telegraph, a new and in- 
genious invention, the difficulty is overcome. In it is 
presented a printing instrument worked by a key- 
board like a typewriter and printing from rubber type 
its message upon paper tapes. The connection and 
operation are the acme of simplicify. As an ex- 
ample a pair of instruments were recently set up and 
connected and put to work in this office in a few 
minutes. 

The transmitting and receiving instruments are 
identical in all respects, resembling to a certain extent 
a pair of typewriters. Whena message is sent both 
print it, so that the sender and receiver both have 
coppies of the message. 

The great feature of the machines are their auto- 
matic unison. The trouble with printing and index 
machines has been in securing unison of the two in- 
struments, so that both should print the same letters. 
In the present system this unison is automatically 


once stop until by touching a lever they are again 
started in unison. The entire operation of the ma- 
chines is so simple that it can be learned in ten min- 
utes. Up to distances of fifty miles the system can be 
used on direct circuit, for greater distances arelay con- 
nection with local battery is employed. A pair of 
instruments can be connected in a telephone circuit 
and would form avaluable auxiliary to that service. A 
speed of forty-five words a minute can be obtained. 

In practice, a button or key with the desired letter 
on it is pressed down. When the click announces the 
printing of the letter, the key bearing the next letter is 
pressed down, and so on. 

There is no need to call any one at the distant end 
when a message is to be sent. The message is simply 
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transmitted, and is on the tape when the recipient 
goes to the instrument. 

The system is controlled by the Equitable Manu- 
facturing and Electric Company, 44 Broadway, 
New York. It presents an admirable simplification of 
telegraphic service. The expense of these instruments 


is small. 
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Edison’s New Art of Generating Electricity. 

Ten years ago Mr. Thomas A. Edison applied fora 
patent for this invention, but in some way the Patent 
Office has managed to withhold the issue of the patent 
until the present time. The following is an abstract 
of Mr. Edison’s description as contained in the patent 
issued on the 38ist ult. : 

The object I have in viewis to generate powerful 
continuous currents of electricity from the elements, 
and salts or compounds thereof, by dry chemical re- 
action in a simple and efficient manner. This I accom- 
plish by the use of positive and negative electrodes, 
placed in a chamber exhausted to the point where the 
gases generated by the reaction become good conduc- 
tors of electricity, and subjecting such chamber to the 
action of heat, to assist the chemical reaction and in- 
crease the electrical conductivity of the gases, the posi- 
tive and negative electrodes being surrounded by a de- 


composable dry chemical compound, which under the 
conditions of heat and rarefaction attacks the positive 
electrode and is decomposed, the reaction generating 
powerful continuous currents of electricity, which are 
utilized in a circuit in which the electrodes are located. 
For the positive electrode may be used any of the 
metals or metalloids, or carbon, the surrounding de- 
composable compound being an oxide, chloride, or 
other salt or compound of an element which will attack 
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EDISON'S NEW ART OF GENERATING ELECTRICITY. 


the positive electrode under the conditions imposed of 
heat and rarefaction, while the negative electroce can 
be any conducting element not attacked by the active 
compound used. If the result of the action of the com- 
pound on the positive electrode is a gas (as wculd be 
the case with a carbon electrodeattacked by an oxide), 
the action may be cumulative, or reciprocal as will be 
presently explained, and a gas being generated, the ex- 
hausting apparatus will have to be kept in operation 
continuously to maintain the desired degree of raréfac- 
tion; but, if the result of the action is a solid (as with 
a metal attacked by an oxide), the-action would not 
be cumulative, and no gas being generated, only suf- 
ficient action of the exhausting apparatus would have 
to be maintained to overcome the leakage, and this 
might be done by a continuous or intermittent opera- 
tion of the exhausting apparatus. 

In carrying out my invention, I employ a suitable 
pot or vessel, for instance one of iron, having a tight 
cover, and connected with suitable exhausting appara- 
tus for producing the proper degree of rarefaction 
therein. Theiron pot may form the negative elec- 
trode of the apparatus. By the cover is supported the 
positive electrode of carbon, which makes good con- 
tact therewith and hangs down into the pot. This 
carbon electrode may be a cylinder made by compress- 
ing powdered bituminous coal and then coking the 
same slightly, the compression being continued during 
the coking, or a piece of wood may be carbonized 
under pressure to produce the electrode. The upper 
end of the electrode is copper-plated, to make a close 
fit with the sides of the opening in the cover through 
which it passes, and to make good electrical contact 
with such cover, or the cover may be solid and the car- 
bon electrode be hung from the under side of the same. 

The vessel is provided with a metallic oxide partly 
filling the same and surrounding the carbon electrode. 
Oxide of iron is suitable for the purpose. This vessel is 
mounted in a suitable furnace for giving the necessary 
heat to produce rapid chemical reaction. The tem- 
perature being raised to the point where the carbon 
will be attacked by oxygen, carbonic oxide will be 
formed, which being a powerful reducing agent will re- 
duce the oxide of iron, producing metallic iron and 
earbonic acid. The carbonic acid will attack the 
carbon, consuming a portion thereof, forming car- 
bonie oxide and changing the carbonic acid to car- 
bonic oxide. The increased volume of carbonic oxide 


‘will act on the oxide.of iron, reducing the oxide of iron 


and forming carbonic acid, whick again attacks the 
carbon, and so on, this cumulative or reciprocal action 
continuing until the oxide of iron is all reduced or 
the carbon all consumed. While the cumulative 
action is taking place, the exhausting apparatus is 
kept in action, maintaining nearly or quite a definite 
degree of rarefaction in the vessel, which, with the 
heat, gives the gases high electrical conductivity, 
making possible the generation of powerful electrical 
currents by the cumulative dry chemical reaction de- 
scribed. When the result of the dry chemical reaction 
is a solid, or a gas which does not decompose the com- 
pound, the reaction will not be cumulative. For in- 
stance, the positive electrode might be a metal, as 
zinc, and the compound a metallic oxide, such as oxide 
of lead, the resulting oxide being a solid, but I prefer 
to use carbon and an oxide. The body of the vessel 
and the carbon form the two electrodes of the generat- 
ing apparatus, and these being properly connected in 
a circuit, the powerful currents generated can be util- 
ized as nay be desired.- A number of vessels of this 
character could be connected with the same circuit, in 
multiple are, in series or in multiple series, according 
to the character of current it if desired to furnish. 

In the accompanying drawing, forming a part here- 
of, the figure represents a vertical section and partial 
elevation of the apparatus. 

A is a suitable furnace, upon which is mounted the 
iron pot, B, having cover, C, secured tightly thereto, 
but insulated therefrom by the packing (a) of asbestos 
and cement. 

Dis the carbon cylinder, passing tightly through 
the cover, and having its upper end (6) copper-plated 
for the purposes already stated. 

E is an exhaust fan driven by any suitable source of 
power, and connected by a pipe (c) with the interior of: 

Y the vessel, B. 

F is the metallic oxide placed within 
the vessel around the carbon. 

1 and 2 are the circuit connections. 

Nine claims are made, of which the 
first is as follows: 

1. The improvement in the art of 
generating electricity, consisting in 
causing the dry decomposition of a 
chemical compound, in a rarefied atmosphere and in 
the presence of a positive element which is attacked 
by such compound and is electrically charged thereby, 
and a negative element which is electrically charged 
by the dry chemical reaction, substantially as set 
forth. 

ROEBLING'S railway bridge at Niagara has a span of 
821 feet, 
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THE HARBOR DEFENSE RAM KATAHDIN. 
(Continued from first page.) 


our new navy have been launched from this yard, two 
of which are shown at the docks in our first page illus- 


down to the knuckle. An armor belt, from 6 inches to | tration. 


3 inches thick and 5 feet deep, extends below the 
knuckle. 


both below and about the knuckle, 
which, gathering together at the bow 


The yard is amply equipped with the most modern 
appliances in its extensive forge. machine and car- 
The hullis framed by continuous longitudinal girders, | penter shops, and on one of its three launching ways 


and stern, make a rigid structure. A 
continuous water-tight inner bottom 
two feet from the outer skin is carried 
nearly the whole length of the vessel 
ayd up to the armor shelf on each 
side. The vessel is really designed 
upon the longitudinal bracket system, 
the frames and beams being intercos- 
tal—that is, placed between the ribs. 
The double bottom is divided and 
subdivided by longitudinal and trans- 
verse frames, so that there are seventy- 
two water-tight compartments. The 
inner hull is further subdivided by 
water-tight bulkheads, both longi- 
tudinal! and transverse. 

The ramhead is of cast steel (see 
cut), extending back eleven feet in a 
vertical line, and it is supported by 
longitudinal braces in such a way that 
the force of the blow delivered by it is 
designed to be distributed through 
the vessel. The maximum estimated 
speed, at full power,’ is seventeen 
knots, and the impact of the ram is 
designed to be equivalent to the blow 
of a hammer weighing over two thousand tons moving 
at this rate of speed—a blow which, if fairly delivered, 
would crash through the sides of any vessel afloat. 

The motive power consists of two sets of horizontal 
triple-expansion engines, and there are two double- 
ended and one single-ended cylindrical horizontal five- 
tube boilers placed in water-tight compartments. The 
estimated maximum horse power is 4,800. There will 
be a complete installation of electric lights, sufficient 


paratively easy when the proper apparatus is employ- 
ed. From this powder a paste is made by mixture with 


water, and this paste is kneaded, diluted with water, 


RAM KATAHDIN—LONGITUDINAL SECTION OF STEM. 


may be seen the Katahdin, as drawn by our artist prior 
to the launching. 
0 


stance. 


M. Garros is the inventor of a new substance some- 
what resembling ordinary porcelain, but which pos- 
sesses, as he claims, many advantages over that sub- 
The fibers of asbestos are exceedingly fine, 


Asbestos Porcelain. 


their diameter varying between 0°00016 millimeter and 
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RAM KATAHDIN-CRO8SS SECTION AMIDSHIPS. 


for lighting all parts of the vessel. It is arranged that ‘0°0002 millimeter, and consequently a very fine powder 
the vessel may be submerged to her fighting trim ‘by; can be obtained from these. 
means of fourteen 8-inch Kingston outboard valves, amalgamate these small particles without the addition 
of any foreign substance, it is evident that a substance 
eould be obtained which would be porous in nature, 
tical keel and water-tight longitudinals in these com-| but with pores so fine that they could hardly be seen 
When not so submerged the vessel is de-] under the microscope. This substance is formed by 
signed to have sufficient freeboard for coasting service. ' pulverizing the asbestos, a process which is rather dif- 

The accommodations for both officers and men will' ficult if the ordinary mortar is used, but which is com- 


one in each transverse water-tight compartment of the! 
double bottom, and sluice valves are fitted in the ver- | 


partments. 


be roomy and as 
comfortableas 
can be made on 
any vessel of simi- 
lar build. The 
quarters for the 
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If it were possible to 


CROSS-SECTION 
THROUGH-A-A— 


dried and kneaded again, and then moulded into the 
proper form. By heating the objects in a crucible to a 
temperature of 1,700° Centigrade, a porcelain is ob- 


tained with a translucency comparable 
to that of ordinary porcelain, and for 
this reason the inventor has given the 
name of asbestos porcelain to the sub- 
stance. If it is heated for 18 hours at 
a temperature of 1,200° Centigrade, 
then porous asbestos porcelain is ob- 
tained of a light yellow or white color, 
if care be taken to wash the asbestos 
powder with sulphuric acid. Professor 
d’Arsonval states that porous cups 
made of asbestos porcelain used in 
electric batteries have much less resist- 
ance than the ordinary porous cups, 
and it has been found that this sub- 
stance is about 2°75 times a better in- 
sulator than the porcelain in common 
use at this time.—Hlectricity. 
ee 
hy Lost People Walk 
in Circles, 

The fact that people lost on a desert 
orin a forest invariably walk in a circle 
is due to slight inequality in the length 
of the legs. _ Careful measurements of 
a series of skeletons have shown that 
only ten per cent had the lower 
limbs equal in length, thirty-five per 


cent had the right limb longer than the left, while in 
fifty-five per cent the left leg was the longer. 
sult of one limb being longer than the other will 
naturally be that a person will unconsciously take a 
longer step with the longer limb, and consequently 
will trend to the right or to the left, according as the 
left or right is the longer, unless the tendency to de- 
viation is corrected by the eye. 

The left leg being more frequently the longer, as 


The re- 
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evidenced by measurement of the skeleton, the incli- 
nation should take place more frequentiy to the right 
than to the left, and this conclusion is quite borne out 
by observations made on a number of persons when 
walking blindfolded. Further, on measurement of 
the arms, it is found that in seventy-two per cent the 
right arm is longer than the left ; while in twenty-four 
per cent the left arm is the longer, showing that acon- 
siderable majority of persons are right handed and 


left legged. The 
inequality in the 
length of the 


limb is not con- 


officers will be on 

the after berth- 

deck, just abaft = 
the engine-room 
bulkhead, and the 
wardroom has 

seven staterooms 

and a pantry. 
Theforward 
berth-deck is de- 

signed entirely for 

the crew, but there is an apartment abaft 
the officers’ quarters which may be used as 
additional berthing space for a portion of 
the crew. 

The Bath Iron Works and Shipbuilding 
Yard, where the Katahdin was built, extend 
over a large area, on the banks of the Kenne- 
bee River, twelve-miles from its mouth, the 
depth of water here being ample for vessels 
of the greatest draught. Several vessels of 


PANTRY 
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fined to any par- 
ticular sex or race, 
but seems to be 
universal in all 
respects.—Hz- 
change —name 
unknown. 


oe 


WE have te- 


RAM KATAHDIN-—PROPELLER AND STEERING 
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APPARATUS. 


ceived a sample 
of the latest im- 
proved ‘‘ Landry” 
pupilometer made 
by the well known 
firm of E. Kir- 
stein’s Sons Co., 
of Rochester. 
This pupilometer 
gives correct mea- 
surement from 
the center of each 
eve to the certer 
of the face. 


S$ Qoah. 


FEBRUARY 18, 1893.] 


Srientitic American. 


IOI 


AN IMPROVED DRILLING MACHINE. 

The illustration represents a machine more especially 
designed for drilling coal, rocks, etc., in which a small 
rotary engine is arranged centrally on the drilling 
shaft to drive and feed it, the engine being driven by 
compressed air, steam, or other motive agent. The 
improvement has been patented by Mr. H. H. Wilder- 
man, of Belleville, Il. The drill shaft is mounted to 
slide and turn in a hollow shaft journaled centrally in 
the engine cylinder, and on this hollow shaft, within 
the cylinder, is fastened an oval-shaped piston, whose 
outer ends extend close to the inner surface of the rim 
ofthe cylinder. On the rim of the cylinder are trun- 
niens to facilitate supporting the machine in operative 
position. The piston has internal cavities to contain 
the lubricant, and apertures through which it may 
pass outward by centrifugal force to lubricate the cy]- 
inder when the machine is running, and the motive 
agent passes into the cylinder at opposite sides to press 
on both ends of the piston. The drill shaft is held in 


PW 


‘THE WILDERMAN AIR DRILL. 

the hollowshaft by keys engaging longitudinal grooves, 
so that the drill shaft is free to slide while receiving a 
rotary motion. The shaft has screw threads engaged 
by half nuts sliding in a casing with a conical head 
fitting into a two-part sleeve secured by a set screw on 
a hub on the end of the cylinder, there being a coiled 
spring at the back end of the conical hub of the casing. 
By this construction, when the drilling jtool strikes a 
harder substance than the ordinary feed is arranged for 
the hub of the casing is pushed backward on the spring, 
retarding the forward movement of the drill shaft 
while still permitting its rotary motion. This feed 
mechanism stops all crowding of the machine and pre- 
vents choking down in very hard material, or the 
breaking of the drilling tool and connected parts, the 
feed of the drill varying automatically according to 
the hardness of the substance to be drilled. 

io 
AN IMPROVED RAILWAY COACH. 

A passenger car so constructed as to afford ready en- 
trance and exit at its sides is shown in the accompany- 
ing illustration. Opposite each seat is a door in the 
side of the car, and means are provided whereby all of 
the doors may be simultaneously locked or unlocked, 
while any one of the doors may be unlocked without 
disturbing the others. Fig. 1is a view in perspective 
of the car, Fig. 2 being a partial side elevation, looking 
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from the inside, Fig. 3 a vertical section through one of | When a new glass is to be inserted, the valve stems 


the doors, and Fig 4 a partial exterior view. 

In connection with this construction it is designed, 
where deemed desirable, to have steps extend along 
each side of the car from end to end, such steps being 
auxiliary to the usual end platform steps, but this fea- 
ture of the improvement is not represented in the illus- 
tration. The doors at the sides are hung in pairs, so 
that when both doorsof a pair are open their outer 
faces come together, the doors thus not interfering 
with each other, and each door hasa horizontal spring- 
actuated latch, operated from the inside by an attached 
knob, or from the exterior by means of a lever which 
extends downward in position to be grasped bya per- 
son at the side of the car, as shown in Figs. 1 and 4. 
Above the latch is a vertical bolt, sliding in a groove 
in the door, as shown in Figs. 2 and 3, and to be ope- 
rated only from the interior of the car, the upper end 
of the bolt being carried inwardly and upwardly, to 
form a socket between it and the door, while its lower 
endis bent outward and provided with a knob. A 
rack bar, held to slide over the doors on each side of 
the car, has toothed surfaces near one end engaged by 
a pinion journaled in suitable brackets and turned by 
a crank arm, and each of the bars has downwardly 
projecting L-shaped arms, adapted to engage the up- 
per ends of the vertical bolts, as shown in Fig. 2. The 
rack bars may be operated independently, or the pin- 
ions may be connected to actuate them simultaneously 
on each side of the car, the movement of the bars in 
one direction, when the doors are closed, locking all 
the doors, while by a reverse movement the doors are 
all unlocked. Each door may be independently opened 
by drawing down its vertical bolt, which is thus disen- 
gaged froin the rack arm, the bolt being normally 
pressed up by a spring. 

It will be seen that, with this construction, should a 
ear take fire, or any other accident take place, all the 
passengers, have a convenient exit at hand, and any 
necessity for crowding through the end doors or fore- 
ing a way out of the windows is avoided. 

Further particulars relating to this improvement 
may be obtained of the patentee, Mr. Jesse P. Tillson, 
Union City, Ind. 

— SO 
A SAFETY VALVE FOR WATER GAUGES. 


The illustration shows a simple form of valve, pat- 
ented by Mr. John Fishburn, and designed to auto- 
matically seat itself in case of accident to the gauge 
glass, to prevent the escape of steam, water, etc., Fig. 
1 representing one of the valves in section and Fig. 2 
showing the application of the improvement. At- 
tached to the stand glass are the usual top and bottom 
T’s provided with globe valves, each of the latter hav- 
ing a valve seat on which is adapted to be seated a 
check valve, held normally off its seat by a spring in 
the bottom of the valve. A valve stem engages the 
upper end of the valve to force it to its seat against 
the tension of the spring. In the check valve for the 
upper globe valve is arranged a small opening or aper- 
ture,’ indicated in dotted lines in Fig. 1, through 
which steam can pass from the boiler when the valve 
is seated, causing an equalizing pressure beneath the 
check valve, the upper end of this aperture being 
closed by the lower end of the valve stem. Both valves 
are normally held off their seats by the springs, per- 
mitting steam and water to enter the gauge, but 
should the glass break, the equalizing pressure is re- 
moved, and the valves immediately seat themselves by 
the force of the steam and water from within the 
boiler, the escape of steam and water being prevented. 


RAILWAY COACH. 
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are screwed down to hold and lock the check valves 
to their seats. 
Further information relative to this improvement 


FISHBURN’S SAFETY VALVE FOR WATER GAUGES. 


may be obtained of Mr. John A. Cameron, Warden’s 
office, State Penitentiary, Walla Walla, Washington. 
———____o+ e+ = 
AN IMPROVED FIRE ESCAPE. 

The device shown in the illustration is of simple and 
inexpensive construction, designed not to injure the 
building to which it is attached, and affords special 
facilities for rescuing women and children. On the 
ground near the building, beneath a vertical row of 
windows, is located a windlass having end sheaves on 
a shaft and an operating crank, and in a line there- 
with at the top of the building, on ashaft journaled in 
suitable brackets, are corresponding sheaves, wire 
hoisting ropes passing over these top and bottom 
sheaves, to carry the cage, as shown in Fig. 1. The 
cage is open on the side facing the wall, and is fast- 


BRUCE’S FIRE ESCAPE, 


ened to the hoisting rope by hooks or staples in such 
way asto hold the cage close up against the wall. 
To enable the cage to travel over window caps and 
cornices, as shown in Fig. 2, clearer wheels are at- 
tached to its inner corners, these wheels being jour- 
naled in yielding bearings, as shown in Fig. 3, 
preventing undue friction of the cage against the wall 
in the up and down movement of the cage. The en- 
tire device is of steel or iron, so that it cannot be 
burned. That the tension of the hoisting rope may at 
all times be maintained, an idle wheel on a pivoted 
arm of the windlass is arranged to be drawn against 
the rope by a spring. The device may be supplied 
with any desired form of brake mechanism, or the cage 
may be lowered by slowly turning the crank. 

Further information relative to this improvement 
may be obtained of the patentee, Mr. R. N. Bruce, 
Sperryville, Va. 

a te 

THE New York Swn explains the reason why most of 
those engaged in the electric business are young men, 
in the fact that the development of electricity as a 
factor in practical life came so suddenly that electri- 
cians have not had time to grow old, and many of the 
responsible men in the telephone and electric lighting 
business are yet below 40. Every problem presented 
by the application of electricity to every-day life is 
now the subject of study by a score of young men 
trained in a practical school, yet acquainted with the 
latest discoveries in the theoretical science. 
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Gorrespondence. 


On the Quality of American Files. 
To the Editor of the Scientific American: 

My attention has been called to remarks made by 
Mr. A. D. Pentz, in your publication of February 4, 
practically putting his experience as against my know- 
ledge obtained within the four walls of my manufac- 
tory. To correct Mr. Pentz in the supposition that 
this knowledge has been obtained from one source, I 
would say that from seventeen to twenty-five years of 
age, I was every day handling and selling and talking 
to dealers and consumers the Grobet, Stubs, Reilly 
Carr, Jowett, Morse & Gambell, John Martin, Greeves, 
and other makes of English files. I began my experi- 
ence with a firm who were large and direct importers 
of the Grobet and Stubs files, and exclusive agents for 
John Martin’s English files, of which they imported 
some 500 casks. I ended my experience, before going 
into the manufacture of files direct, as agent for a house 
who carried in New York a stock of $40,000 in imported 
files. I know of no better way of getting a correct 
opinion as to the quality of goods than to deal with 
the unprejudiced and prejudiced mechanic. One 
soon has an opportunity to sift the good from the 
bad, and I claim that the information which I ob- 
tained in handling imported files of various makes for 
ten years, prior to going into the manufacture of the 
domestic article, was more accurate knowledge and 
better information as to various qualities of files than 
Mr. Pentz was able to obtain in his thirty years’ expe- 
rience as a practical machinist. In justice to myself I 
would not wish the public to form the impression, 
through what Mr. Pentz has said, that my knowledge 
was confined exclusively to my own product. . 

New York, Feb. 7, 1893. J. D. Foor. 


A Pharmacial Columbus. 

The celebration of the year 1893is not exclusively one 
devoted to the discovery of America, as far as pharmacy 
is concerned. 

Contemporaneous with this greatevent, just 400 years 
ago, a man was born of whom it may justly be said he 
was the ‘‘father of pharmacy.” On December 17, 1493, 
in Maria Einsiedeln, Germany, was born an individual 
who was named Theophrastus Bombastus von Hohen- 
heim. Possibly because of this high-sounding name, 
but more probably to avoid criticism of being designat- 
ed as ‘‘ bombastic,” a term applied to his utterances, 
he assumed the name of Paracelsus; and as such he is 
known to pharmacy. 

Paracelsus isjthe founder of iatrochemistry, through 
which the tendency of the middle ages to speculate 
upon the transmutation of the metals was turned in 
the direction of the search for the “elixir ad longam 
vitum,” or the elixir of long life. Paracelsus believed 
that specifics could be found among plants and animals 
for all the ills that flesh is heir to. The tincture of aloes 
and myrrh is a survival of the ‘‘ elixir proprietatis,” or 
“elixir Paracelsi,” which originally contained a much 
greater number and variety of ingredients. 

It is more than a coincidence that the eventful year 
of 1893 should also be the quadri-centennial of the birth 
of this pioneer in pharmacy. The great convocation of 
pharmacy on the continent whose discovery simulta- 
neously with his birth lent such great impetus to the 
world’s materia medica, might well honor this poly- 
nymous and polypharmaceutical character.— Western 
Druggist. 

8 a —___|_— 
Henry Sargent Codman. 

Henry Sargent Codman died suddenly, after an ope- 
ration for appendicitis, on the 13th of January, at 
Chicago, where he had charge of the landscape depart- 
ment of the Columbian Exposition. No man at his 
age had ever accomplished more in his profession, or 
gave brighter promise of what could confidently be ex- 
pected from his matured powers. 

Mr. Codman was born in Brookline, Mass., on the 
19th of June, 1864. He graduated at the Institute of 
Technology in 1884, and almost immediately entered 
the office of Mr. Frederick Law Olmsted. In the sum- 
mer of 1887 he traveled with his uncle, Professor C. 8. 
Sargent, through England, France, Germany, and 
Italy to study living collections of plants, nurseries, 
parks, and gardens. Soon after, he went to Paris and 
pursued his professional studies for more than a year 
under the direction of Edouard Andre, and on his re- 
turn he was taken into partnership by Mr. Olmsted. 
Since then he has been intimately associated with Mr. 
Olmsted in all the important works that have been 
carried on by that firm, including the design of the Ex- 
position Grounds in Chicago, in the construction of 
which he has been practically the executive head from 
the outset. Mr. Codman was tall, strong, of command- 
ing appearance, and apparently of great constitutional 
vigor. He had inherited a profound love of natural 
beauty, and his taste had been disciplined and refined 
by close observation and wide reading. He was 
thoroughly acquainted with the literature of his pro- 
fession. His library in this department was unequaled 
in this country, and his index of works on the subject, 


published in this journal, was the most complete that 
has yet appeared. 

Heinvariably gained the confidence and esteem of all 
with whom he came in contact professionally, and he 
was remarkably successful in impressing his opinions 
upon them and leading them to see things from his 
point. of view. That he won the affection as well as 
the respect of his associates was remarkably manifested 
in his Chicago work, where he came into warm com- 
radeship with almost the entire corps of artists, and 
where he helped, no doubt, materially, to bring about 
that sympathetic co-operation and unity of purpose 
which has been so marked among them. This was due 
partly to the fact that from his position he stood for 
the one uniting element and represented among the 
various professions and crafts the general design in its 
comprehensiveness and consistency. But his profes- 
sional position was made effective by his personal 
qualities and accomplishments—by that broad, liberal, 
and catholic cultivation which brought him into cor- 
dial and appreciative relationship with all the artists 
in all their varied fields. His leadership was, therefore, 
natural and spontaneous, for, although he was modest 
almost to diffidence, he never shrank from assuming re- 
sponsibility. He had the moral qualities which mark 
the master, in addition to the highest intellectual ap- 
preciation of the possibilities of his profession, and in 
view of what he was and of the relations he had estab- 
lished with so many of the foremost architects of the 
country, his untimely death must be lamented as a 
serious loss to rural art in America.—Garden and 


Forest. 
et oo 


ATMOSPHERIC PRESSURE. 

Completely fill a tumbler with water, and carefully 
cover it with a small sheet of thick paper, press the 
paper firmly upon the surface of the fluid with the 
palm, then cautiously invert the 
tumbler, and remove the hand. 
The paper will be held in place, 
and the water thus prevented from 
flowing out, by atmospheric pres- 
sure, as shown in the cut. 
fluence of this surface pressure on 
the boiling points of liquids is 
plainly illustrated by an experi- 
ment shown below, and described as follows: Half fill 
a Florence flask with water, boil the water until air is 
displaced and the dome of the flask is filled with 
steam, cork tightly, quickly remove the Bunsen 
burner, and invert the flask. When the flame is re- 
moved the temperature of the water will not be more 
than 100° C. (212° Fah.), and by the 
time the flask is inverted and boil- 
ing ceases it will naturally fall be- 
low the boiling point. If cold 
water be now poured carefully 
over the top of the inverted flask it 
will cause the water to boil fer- 
vently. The cold water, of course, 
lowers the temperature of the 
water in the flask still further, but 
it also condenses some of the steam, 
and, by thus forming a partial 
vacuum, lessens the work necessary 
to boiling. There being enough heat left in the water 
to accomplish this lessened amount of work, the water 
boils again until stopped by accumulation of pressure. 
The flask may be drenched and the water made to 
boil a dozen times in succession with a single heating, 
or the experiment can be made more striking by 
plunging. the whole flask under cool water. 

At the sea level water boils at 212° Fah., under or- 
dinary atmospheric pressure, which is stated to be 
14°7 (nearly 15) pounds to the squareinch. If the at- 
mospheric pressure be reduced or removed, by means 
of a vacuum apparatus, the boiling point is reduced 
—to 100° Fah. or less. If the pressure be increased, 
asit is in a steam boiler, the boiling point of the water 
is proportionately increased—to 350° Fah. or more. It 
must also be remembered that as we ascend above the 
sea level the atmospheric pressure grows gradually 
less, and the boiling point of water is correspondingly 
lower. Water boils readily on Mount Washington at 
200° Fah., and upon Mont Blanc at 185° Fah.—Bulletin 
of Pharmacy. 


TT 


City Pavements, 


Mr. Thomas Appleton says: It is a common, but I 
believe erroneous, notion that the joints or seams be- 
tween the blocks of a pavement are essential for a 
foothold for horses. I grant that with any hard stone 
which polishes under wear it is absolutely necessary 
that there should be a limit to the polished surface in 
order that the horse can stand up at all, but a horse 
is less liable to fall upon.a macadam or asphalt pave- 
ment than upon a stone pavement, and the yielding 
surface of the cedar block pavement gives a better 
foothold than brick or stone. In my opinion, sheet 
asphalt should be transferred to the other end of the 
list. It has such a perfect surface that a horse’s hoof 
comes immediately into position for work, there is no 
rocking of the fetlock joint, no slipping down intoa 
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crevice, no sliding off from a rounded summit. Be- 
sides, no such effort is required to start a heavy load 
as is necessary in starting on a stone or brick pave- 
ment. I should rank the materials under this classi- 
fication as follows: Sheet asphalt, macadam, cedar 
block, brick, granite, cobble stone. 

I doubt the utility of tables giving the cost of pave- 
ment for so long a term as fifty years. There may be 
several better pavements invented than any we now 
know of within the next ten years. One generation 
is about as far ahead as we ought to look. 

In the present state of the art, I believe that for 
Chicago and its immediate vicinity there are but two 
kinds of pavement to use: First, if the abutting pro- 
perty can stand it, sheet asphalt; second, sapless 


cedar blocks. 
8 ee 


On the Danger of Safety Matches, 
BY B. L. PROCTOR. 

A few weeks ago one of my staff, when lifting down 
from a high shelf a few packets of patent special safety 
matches, let two of the packets (each containing a 
dozen boxes) fall to the floor. This was followed by a 
sudden burst of smoke from each of them—a result I 
had not at all anticipated, but which prompted the in- 
quiry how far the matches could be regarded as safety 
matches, and whether they were really free from phos- 
phorus, as is generally understood. 

One thing evidently in favor of safety was that the 
fire, which destroyed several boxes in each packet, left 
as many more uninjured. There was fire, but it was 
all confined within the thin paper wrapper which con- 
tained the dozen boxes. 

Chemical examination soon proved that the matches 
did not contain phosphorus, and experiment further 
proved that the statement was not true which says 
that the matches will light only on the box. 

As this fact was unknown to me up to the present ex- 
perience, it will probably be new to many others who 
deal with these articles and who ought to know how 
far danger may be increased by the supposition that 
danger does not exist. 

It was soon found that by pressing the tip of one 
match against the tip of another and then suddenly 
drawing one across the other, one or both of them were 
ignited. This was, nodoubt, the way in which ignition 
took place within the boxes, where the match tips were, 
of course, in contact, and where that particular short, 
sharp friction would be produced by the concussion 
of the packet upon the floor. 

_ I find Roscoe and Schorlemmer,* under the head of 
“Phosphorus,” give a formula as follows : 


Potassium chlorate........ ...ceceesceeees — cececencees 32 parts, 
Potassium bichromate............ ..scceeccveceserecees Rw” 
Red Vea iscsi ig. scicise edie sec: eases siccias Ses ve scesees cess 32. C** 
Sulphide of antimony...........cceeesce enone © ce eeeee 24 % 


This mixture contains no phosphorus, and, as a rule, 
it will only ignite on a surface strewed with a mixture 
of amorphous phosphorus and sulphide of antimony. 
If, however, these so-called safety matches be quickly 
rubbed over a surface of glass or a smooth sheet of pa- 
per, they can be made to take fire. : 

I do not know whether I had seen Roscoe's state- 
ment previous to this little accident, but ‘if so it had 
not impressed me. Experience is a more emphatic 
teacher than a text book. 

Previous to my reference to Roscoe I had found it 
possible to ignite the safety matches upon the pages of 
the day book, upon the office window, upon a long 
palette knife, upon porcelain jars (glazed or unglazed), 
and some other materials, a long, rapid stroke being 
most effective. Subsequently I repeated the experi- 
ments and had failures with the same kind of matches 
made by the same maker. It maybe that the match- 
es vary a little in composition unintentionally, or they 
may change a little with keeping, or it may he that it 
depends upon the degree of dryness. The matches 
with which the accident occurred, and which ignited 
on various surfaces without much difficulty, had been 
in a warm dry position for a month or so, while those 
with which failure to ignite with simple friction was 
experienced had been kept in what might be con- 
sidered normal conditions—conditions which did not 
interfere with their lighting on the box, but which 
made it very difficult, if not impossible, to strike them 
effectually upon common materials. After two or three 
hours’ drying before the fire, striking on paper and por- 
celain again became effective, though not easily so. 

The conclusions indicated are: 

That the matehes do not contain phosphorus, 

That it is not true that they will strike only on the 
box. 

That when very dry concussion may ignite the box- 
ful. 

That in case of ignition the fire does not spread read- 
ily, as it would do if the matches contained common 
phosphorus or free sulphur. 

That a small degree of dampness which may be con. 
sidered normal under ordinary circumstances does not 
interfere with their use according to rule, and renders 
them practically free from danger.—Chemist and Drug- 
gist. 


one Treatise on Chemietry,”’ 1877, vol i., page 474. 
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The Glacial Period. 
RALPH 8. TARR. 
(Continued from page 86.) 

There have been two other explanations advanced to 
account for the glacial period, one geographical, the 
other astronomical; but I shall not discuss them 
further than to state them. The first is that the Gulf 
Stream was in some way prevented from entering the 
north temperate regions, which were then rendered 
much cooler. That this might easily happen is ad- 
mitted ; and that if it should happen it would produce 
a marked effect upon the climate of the North Atlantic 
basin is certain. The second theory is that, owing to 
certain rather complicated astronomical changes, the 
climate of the north was rendered cooler. That these 
changes occur, all will admit; but whether they are 
sufficiently marked in their effect to revolutionize the 
climate is a matter which even the former advocates of 
the theory do not press with the vigor which they 
formerly did. Astronomical combined with the geo- 
graphical causes above mentioned is the theory now 
advanced most commonly ; but for my own part I am 
inclined to place more stress upon the latter than the 
former, though, at the same time, it must be admitted 
that neither theory can be pressed with confidence. 

How long did the glacier remain? Here again we 
can give no definite answer ; indeed, we are even more 
at loss than in the attempt to explain the glacial 
period. Some believe that the ice covered the land for 
a great many thousands of years, even hundreds of 
thousands, and that it was not a single glacial period, 
but several, between which were periods of warmth, 
when the ice melted and the land was again clothed 
with vegetation. American geologists, in most cases, 
believe there were two periods of glaciation, while some 
leading European glacialists believe there were four or 
five such periods. On the other hand, there are some, 
both in America and Europe, who believe that there 
was but one glacial period, and that this was a com- 
paratively short one, perhaps not lasting more than 
thirty or forty thousand years, which, when compared 
with geological ages, is but a short time. 

Another question which may be asked is, When did 
it disappear? Here again we are not in a condition to 
state anything definitely, though we are fortunately 
possessed of some data upon this point which are of 
value. It is known that before the oncoming of the 
last glacial epoch the drainage of the great lake region 
was quite different from the present. Thereis near the 
Niagara River a channel, which crosses the river at the 
Whirlpool, and is the cause of this whirl, which in pre- 
glacial times was formed and occupied by a river, the 
predecessor of the Niagara. It was filled with drift by 
the glacier, and so, when the ice left the land, the 
drainage had to form a new channel, being forced out 
of its own. This it is now doing, having started at 
Queenstown and cut its gorge back to the present Falls 
of Niagara. This work is chiefly, if not entirely, post- 
glacial, and if we could obtain a measure of the rate of 
erosion we could estimate roughly the length of time 
required for the work, and hence the date when the ice 
left the land at this point uncovered. 

Seeingethe importance of this, the New York State 
Geologist had a map made of the falls nearly fifty years 
ago, and a few years since a resurvey was made, so 
that there was a basis for an estimate of the time re- 
quired for the construction of the gorge. In forty-eight 
years the American fall retreated 30 feet and the Horse- 
shoe fall 104 feet. The total length of the gorge is 
about seven miles. There are many variable factors 
entering into the problem, for there may have been 
more rainfall formerly, the amount of sediment may 
have varied, a part of the channel may have been of 
drift, and other variations may have occurred. Those 
who have studied the problem carefully and have given 
the results of their study in figures have placed the 
amount of time required at from 7,000 to 20,000 years, 
while Lyell has estimated 35,000 years. 

A study of the Falls of St. Anthony, in Minnesota, 
which have had a similar history, shows that they have 
retreated about 900 feet since 1680, when they were dis- 
covered, and upon this basis the estimate has been 
made that the close of the glacial period wasfrom 7,000 
tw 10,000 years ago. There are other evidences which 
seem to show that the end of the glacial period was not 
more than 10,000 years ago. This evidence comes 
chiefly from a study of the deposits left by the glacier, 
which, in many cases, are surprisingly unchanged by 
erosion. This could hardly be the case if they had 
been exposed to the destructive action of atmospheric 
agencies for a much longer period than 10,000 years. 
Still, estimates in years must be considered somewhat 
untrustworthy. 

A word or two about the effects of the glacial period 
is all that can be given in so short an article. It com- 
pletely altered all details of scenery and of soil. Inand 
on the ice near its end there were quantities of gravel, 
clay, and bowlders, while beneath it these materials 
were dragged along as aground moraine. While the 
ice was moving, this drift was used by the ice to plane 
down the hills, to wear out the valleys, and to crush 
up the loose material into the finest clay. Like apiece 
ef sandpaper, it moved, over the rocks, polishing and 


grooving them, as any one can see who will examine a | 


freshly exposed ledge in a glaciated region, or the peb- 
bles themselves which occur in the till or unstratified 
drift. The ice plucked off bowlders and pried off frag- 
ments with which to scour the rocks, and there is a 
school of glacialists which holds that this scouring ac- 
tion of the ice was in places of great force, even causing 
the formation of deep rock basins, in which lakes now 
exist. 

The more moderate school, however, is of theopinion 
that the effects of the glacier were constructive rather 
than destructive, and these effects are certainly more 
apparent. The soil of the country was completely re- 
moved, and in its place was left a bowlder clay, often, 
as in New England, far too rocky for the agriculturist. 
The soil is strong because it contains all the elements 
of the rock, ground to a flour, and never robbed of its 
plant-forming elements. Before the ice came the soil 
of New England was very much like that of the High- 
lands of New Jersey south of the terminal moraine, and 
one can see the difference in the soil in that State 
north and south of this line. 


The river courses were changed by the sheet of drift 
which the ice deposited without regard to the contour 
of the country. Many rivers, such as Niagara, were 
forced to carve out new channels, and hence the water- 
falls and gorges which abound in the glacial region. 
Others remained in their valleys, but here and there 
were partly turned aside from their old channels, and 
in these cases we have small gorges and rapids, where 
they have settled down through the drift on some rock 
spur. Where their channels were crossed by drift bar- 
riers, lakes were formed, and in the terminal moraine, 
as the material is called which was deposited at the 
margin of the melting ice, many lakes are found in the 
irregularities of the drift deposit. In Minnesota there 
are fully ten thousand lakesin one way or another the 
result of the recent glaciation. In New England there 
are also thousands of lakes and lakelets and swamps 
which are in many cases nothing but filled up and 
partly drained lakes or ponds. The Great Lakes are 
also partly the result of drift barriers. 

The streams flowing from the melting glacier were 
flooded with water and filled with sediment, and ter- 
races were formed, such as those of the Connecticut 
and of many other streams in the glaciated regions, 
and even south of it when they received their supply 
from the glacier. Many other forms were produced by 
the ice, the kames, drumlins, moraines, and others, all 
of which add novelty to the scenery of the region 
where they are found. We owe much to the glacial 
period, and it is probable that had it not occurred the 
history of our country might have been quite different, 
for perhaps even the present climate is a relic of the 
ice advance. There certainly has been a time when 
the life of temperate zones extended far within the 
Arctic circle, and it is not for us to say that there is 
not some greatcycle of climatic change even now in pro- 
gress, but which in a few hundred years is inappreci- 


able. 


t+ oO 
The World’s Columbian Exposition. 


In ground frozen hard the foundations were recently 
commenced of the large structure to be known 
as Festival Hall, near the Horticultural Build- 
ing. Cold chisels and sledge hammers were necessary 
to start the work. Itis promised the new building, 
which will be one of the notable architectural features 
of the Fair grounds, will be completed before April 1. 
It will be used fora choral hall and dedicated solely 
to music. In style it is pure Doric, which makes it 
simple and severe in architectural treatment, but mas- 
sive and striking in appearance. Added toits other 
charms is the location. Directly fronting the lagoon, 
across which will be the wooded island with its 
treasures of landscape gardening and green shore, no 
more favorable spot could be chosen for a temple to 
inspiration. F. M. Whitehouse, of Chicago, is the 
architect. Inform the building will resemble an am- 
phitheater surmounted by a dome. On the four sides 
will project porticoes, the one facing the lagoon 
being the principal entrance. The porticoes will be 
| enriched with fluted Doric columns six feet and a half 
in diameter. From the front portico a spacious flight 
of steps will lead to the entrance, and at the foot of 
the steps will be two reproductions of celebrated mar- 
ble statues of the great composers—Handel and Bach. 
On either side of the main portico will be panels in re- 
lief work representing the progress of music, and in 
the panels over the doors will be relief portraits of 
Gluck, Berlioz, Wagner, Schumann, Schubert, Mozart, 
Mendelssohn, Bach, Handel, and Beethoven. The in- 
terior is designed after a typical Greek theater, except 
thatthe chorus of 2,500 voices will occupy the space 
assigned by the Greeks to the stage, which will have 


the effect of rendering the interior amphitheatriéal in 
form. There will be no galleries to obstruct the vision 
or deteriorate the acoustic properties of the building, 
which will seat 6,500 people. 

In the selection of works of art to be displayed in the 
Palace of Fine Arts, the juries appointed to decide 
upon what works should be admitted have pretty gen- 


erally concluded their labors. In each of the greater: 


© 1893 SCIENTIFIC AMERICAN, INC. 


cities of this country there have been submitted 
hundreds of paintings, and from these have been se- 
lected the very best. In New York more than 800 can- 
vases were hung for inspection and 375 were accepted. 
In Boston the examination was even stricter, and 128 
out of 600 were accepted. The Philadelphia jury re- 
jected 400, and willsend to Chicago 112 paintings, 
Of the American canvases owned in Europe, the 
inspection was equally strict. The Paris jury, com- 
posed of the very best art critics of the day, accepted 
156 canvases out of a total of 840 submitted. And 
so it was in London, Rome, Berlin, Venice, and 
Naples. The work of installation in the art palace 
will begin about March 1. 

The extensive exhibit of the great Krupp Company, 
of Essen, Germany, is beginning to arrive on the 
grounds. The first consignment of material arrived 
by the British steamer Gardafee at Baltimore early in 
January, and special cars were built for its transpor- 
tation by the Pennsylvania Railroad Company, the 
gun trucks being from designs furnished by the Krupp 
Works, and being the largest ever built. The car that 
will carry the great 124 ton gun, which has not yet ar- 
rived, is a flat truck on thirty-two wheels. The car- 
riage of the big gun, which has first arrived, weighs 
38,500 pounds, and the frame weighs 55,000 pounds. 
Among the other first arrivals are the carriage and 
frame for a 30° centimeter gun, whose combined 
weight is 80,960 pounds, carriage and frame for a 21 
centimeter gun, weighing jointly 19,490 pounds, an 85 
ton traversing crane, with its equipments, the whole 
aggregating 56,650 pounds. One 12 centimeter gun, 
weighing, with carriage and shield, 18,150 pounds, one 
8°7 centimeter gun, weighing, with carriage, 7,854 
pounds, and one 75 centimeter gun, weighing 4,576 
pounds. There are also thirty-two railroad tires, 
weighing 31,224 pounds, two locomotive driving wheels, 
thirteen pairs of car wheels on axles, and two car 
wheels without the axles, besides a number of pressed 
steel articles,empty projectiles, armor and boiler plates, 
and miscellaneous forgings and steam pumps. 

The display to be made by Germany at the exhibi- 
tion will be very large. The appropriation of the Ger- 
man government for Fair purposes is larger than that 
of any other foreign country, and the list of German 
exhibitors now contains 5,077 names. Represented in 
it are 230 cities and towns of the empire, and of these 
40 cities send more than 10 exhibitseach. Berlin leads 
with 283 exhibitors; Munich follows with 187; Leipsic 
with 149; Frankfort, 55; Hamburg, 57; and Chem- 
nitz, 41. 

Nearly $6,000,000 has been appropriated by foreign 
governments and about $3,000,000 by the several States 
of this country for appropriate representation at the 
Fair, as follows: 


FOREIGN APPROPRIATIONS. 


Argentine............6. $100,000 ; Hawaii................. 
AUBtrIA... cc eee e ee eee 102,300 | Honduras .............. 
Belgium..............0. 57,000 } Hayti.............. 000 
Bolivia..........scseeees 30,000 } India.............6..-.. 
Brazil.........ccsceseees 600,000 | Japan ...............008 
British Guiana......... 25,000 | FJamaica................. 
British Honduras....... 7,500 | Leeward Islands 
Barbadocs........ seeee 5,840 | Liberia................ 
Colombia.............6+ 100,000] Mexico................. 
Costa Rica...........006 150,000 | Morocco...........00005 
Canada......... ....... 100,000} Netherlands............ 
Cape Colony... 50,000 | Nicaragua... 
Ceylon.... 65,600} Norway —s..... eee ee ee 
Cuba ......... cee eeeeee 25,000 | New South Wales...... 248,325 
Denmark.............05 67,000 | Orange Free State...... 7,500 
Danish West India..... 1,200 | Paraguay..... ......... 00,000 
Dutch Guiana.......... 10,000 | Peru. ..........0000.00- 140,000 
Dutch West India...... 5,000 { Russia........ ......... 46.320 
Ecuador...........0000+ 125,000 | Salvador......  ....... 12,500 
France, =.......50..e 733,400 | San Domingo........... 25.000 
Germany...........0008 800.000 | Spain...............008- 214,000 
Great Britain........... 291,000 | Sweden......... ....... 108,000 
GreeCe...cccescccecoece 60,000! Trinidad ............... 15,000 
STATE APPROPRIATIONS. 
Arizona...........00.- $30,000 | Nebraska..... ......4.. 
California.............. 300,000 | New Hampshire 
Colorado... ........0.65 100,000 | New York ............. 
Delaware.........0-.00- 10,000 | New Jersey............. 
Tdaho....cceceseseeeeees 20,000 | New Mexico............ 
Tllinois.... ........ eee 800,000 } North Carolina......... 
Indiana .........ceeees 75,000 | Ohio ......... seeeeeeee 
8 C0). 7: 125,000 } Pennsylvania........... 
Kentucky ......ccceeeee 50,000 | Rhode Island........... | 
Maine.......ccsecseeeee 40,000 } Vermont..............: 15, 
Massachusetts Washington... ....... - 100,000 
Michigan West Virginia.......... 40,000 
Minnesota.. Wisconsin.............. 65,000 
Missouri .............0. Wyoming... .......... 30,000 
Montana.......sesccoees 


IT is proposed in Paris to construct a gigantic re- 
flecting telescope, the mirror of which is to be 10 feet 
in diameter and the length of the tube 140 feet. It is 
to be ready for the exhibition which is to be held in 
Paris in 1900. The mirror is to be silver on glass. 

M. Trepied, director of the Observatory of Algiers, 
discusses the magnifying power of such an instrument. 
The French papers, in announcing the project, made 
the statement that this instrument would bring the 
moon within one meter. M. Trepied shows that with 
the highest practical power, in the best atmosphere, 
the moon would be seen as if it were 25,000 meters or 
15 miles distant. 
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Steel Axles. 


One of the most specious arguments used against 
steel, the Railroad Gazette says, is deduced from the 
mileage of broken axles, which often show that the 
average mileage of the broken steel axles is less than 
that of the iron. This is by no means a conclusive 
argument; for if the statistics of the axles still running 
be examined, it will almost 
invariably be found that 
steel has proved more dur- 
ablethaniron. The expla- 
nation of this seeming 
anomaly is simple. A new 
steel axle which has a flaw 
or is “nicked” in any way 
is doomed from the start. 
The crack will gradually 
but surely spread in the 
homogeneous material, 
and the axle will fail or be 
condemned for a growing 
flaw after a comparatively 
short life. The remaining 
axles, being sound, will 
continue to run and give 
a long mileage, and when 
finally removed will still 
be sound, though worn 
below the minimum size. 
The iron axles, on theother 
hand, begin the progress 
of disintegration® at once. 
The more or less imperfect- 
ly welded fibers begin to 
separate, and after a cer- 
tain time the great major- 
ity have been condemned, while the greater number of 
the steel axles are still running, though possibly none 
of the iron axles failed as soon as the faulty steel ones. 

Steel, however good and suitable in quality, cannot 
stand unless it is also of suitable form. Some have very 
incorrectly stated that the section of steel exposed to 
heavy service should be alike throughout. A car axle, 
according to this dictum, should be of the same dia- 
meter throughout its length. This form, however, was 
abandoned in the very early days of railroads, owing 
to the persistency ‘with which fractures occurred just 
inside the wheel hubs. The true lawis manifestly that 
the section should vary according to the strain, and 
that the strains should be as nearly uniform as possible 
throughout the axle, subject to the proviso that there 
should be no sudden change of form. It will be found 
that steel fails where this rule is disregarded and 
stands where it is observed. 

One instructive instance is found in the well known 
ease of the bolts by which armor plates are attached. 
to a ship’s side. The hard wood backing used be- 
tween the armor plate and 
the skin of the hull com- 
presses when the armor is 
struck by a shot, and its 
rebound fractured all the 
bolts tried until Palliser 
brought out a bolt in which 
the shank was reduced 
until its cross section was 
somewhat smaller than 
that at the bottom of the 
threads. When the re- 
bound took place, - this 
bolt stretched a percent- 
age of the whole length of 
the shank, while with an 
ordinary bolt the stretch 
could only take place at 
the bottom of the threads, 
and this distance was too 
short in which to cushion 
the blow. A large number 
of failures of steel would 
never occur if attention 
were paid to the principle 
here involved and concen- 
tration of the maximum 
strain carefully avoided. 

+ 0 
An Earthquake in 
Greece. 

Early in the morning of 
January 31, the island of 
Zante, on the west coast 
of Greece, was severely 
shaken by an earthquake, 
during which many busi- 
ness houses were wrecked A 
and the roof of a prison fell 
in, wounding many prisoners. Twohours later the city 
of Zante was shaken by repeated shocks, houses fell in 
all quarters, and the prison became so unsafe that many 
prisoners were removed. The people, in a panic, fled 
from the houses and crowded the streets and market 
place. Scores of families left the town to camp in the 
fields on the outskirts, and many dead bodies were 


taken from the ruins, the government sending out 
troops with tents and provisions for the homeless. On 


February 2and 3 other severe shocks occurred, which 
are said to have wrecked more than a hundred houses 
in the city of Zante, and proved very disastrous to 
several villages on the island. Thousands are said to 
have left the city to sleep in the fields. 


A SUGAR HOUSE IN CUBA—LA SOLEDAD. 


The island of Zante is 25 miles long and about 12 
mniles wide, having an area of 277 square miles and a 
population of about 48,000. The eastern part of the 
island is a fruitful plain skirted on the west by a range 
of limestone hills 1,000 to 1,200 feet high. The town of 
Zante, and its capital, has a population of 16,000. 

 —— 
Labor Troubles in England, 

It is astounding nowadays what a small matter will 
result in a big strike. The men engaged in taking the 
slag from the furnaces at Barrow by means of two 


ing four men thus employed struck work because the 
duet had not been made into atrio. They were fol- 
lowed by the furnace men, and those employed at the 
steel works had to follow suit. Thus three thousand 
men have been thrown out of employment all on ac- 
count of a donkey engine. The difficulty was all 
pieced up with the exception of the locomotive men, 
who, having left their work without notice, were not 
again taken on. The men demanded this, and the 


locomotives demanded a third, and on Sunday morn-! 


NOTES ON THE SUGAR INDUSTRY IN CUBA. 
BY HUMPHREY J. KIELY. 

It is interesting and gratifying to note the rapidly 
increasing volume of business between the United 
States and Cuba. The wonderful natural resources of 
this fertile island, appropriately called ‘‘ The Pear] of 
the Antilles,” offer many opportunities for the profita- 
ble investment of capital 
and for the consequent in- 
troduction of machinery 
and various mechanical 
appliances useful and in 
many cases necessary in 
the preparation of the 
products of its fruitful soil. 
The island is about 600 
miles long, 21 miles wide 
in the narrowest part and 
111 in the widest, and is 
distant 130 miles from Flor- 
ida. It abounds in forest 
woods and produces all 
the fruits of the tropics in 
great abundance. It is 
only within recent years 
that our trade has in- 
creased with this country, 
and the late reciprocal ar- 
rangement has done much 
to extend that trade, es- 
pecially when it is remem- 
bered that the agricultural 
commodities produced 
there are as essential to us 
as our manufactured prod- 
ucts are to Cuba. The min- 
eral wealth of the country, consisting of gold, copper, 
iron, manganese, asphalt and marble, is immense, but 
the staple product of the island is sugar, and more 
capital is invested in the cultivation and manufacture 
of this one article than in all the others combined. 
The production this year is estimated at 1,000,000 tons, 
as against 800,000 tons last year, and the limit of pro- 
ducing capacity has not yet been reached, as large 
tracts of land are still available for cultivation, and 
the world’s demand is constantly increasing. It is the 
largest sugar-producing country in the world, the cli- 
mate and soil possessing just the qualities required for 
the cultivation of sugar cane, and it is not unusual for 
a visitor to have pointed out a field from-which yearly 
crops have been taken for a score of years without the 
aid of fertilizer of any kind. Before the emancipation 
of the slaves, about twenty years ago, when the plan- 
tations were numerous and the price of sugar high, the. 
margin of profit was so great that little attention waa 
paid to economy in production or the use of labor-sav- 
ing machinery. Many of the small plantations with 
their primitive methods 
have been abandoned, and 
it is not an unusual sight 
travel ng through the 
country tocome upon the 
ruins of a once prosperous 


This engraving shows the bagasse carrier arranged on top of the furnaces, through openings in which the bagasse is delivered, and 
passes to the fires. 


SUGAR MILL, CUBA—THE BAGASSE CARRIER. 


general manager promised to deal leniently with them, 
but refused to take them back into the employ forth- 
with. Hence the continuance of the strike on so 
frivolous a pretext. And this at. a time when trade is 
exceptionally bad, when orders are scarce and profits 
practically nil, and when trade prospects are as gloomy 
.ag they well can be !—Zronmonger. 
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estate looking desolate and 
gloomy with its crumbling 
walls and tottering chim- 
ney, and to see flowers and 
shrubbery flourishing amid 
the wreckage of its disman- 
tled machinery. This. has 
been due in a great mease 
ure to the competition of 
beet sugar, and now large 
central factories, fewer in 
number but far greater in 
capacity, have taken the 
place of the numerous 
small estates. 

It is difficult to conceive, 
without a personal inspec- 
tion, the immense size and 
magnificence of the equip- 
ment of these central fac- 
tories, but some idea may 
be gained from the fact 
that they each represent 
an investment ranging 
from $200,000 to $1,800,000, 
and comprise in some cases 
10,000 acres each. Central 
Caracas, probably the fin- 
est estate on the island, is 
valued at $1,800,000. 

The central factories are 
usually an assemblage of 
very large roomy frame 
structures, in which work es on night and day with- 
out intermission during the entire grinding season, 
which commences late in December and ends in May. 
In some factories work is suspended a few hours Sun- 
day morning for the purpose of oiling and cleaning 
the apparatus, but this practice 1» not general. The 
cane is plentiful and each vies with the other in striv- 
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ing to produce the greatest number of tons, a ready 
market being found for their entire production. Every 
hour’s delay, therefore, means its equivalent financial 
loss to the planter, and a serious avcident to the ma- 
chinery, entailing suspension of work, brings with it 
disastrous results. ‘Io guard against this every pre- 
caution is taken, and duplicate parts are kept con- 
stantly on hand, and the 
resources for making quick 


repairs include on the prin- = gs 
cipal estates a fairly well fF 
equipped machine and fn =< 


blacksmith shop, and in \ i] 
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the general marked improvement made in recent years 
in sugar machinery. 

By the present method the green bagasse is dis- 
charged direct from the mill on to a bagasse carrier, 
which consists of two endless link belts running paral- 
lel in a wooden trough, with hard maple flights at- 
In this conveyer the 


tached at suitable intervals. 


105 


is here afforded for improved machinery and labor- 
saving appliances, and also how valuable and essen- 
tial they are to the planter, as without their aid it is 
practically impossible to produce the product with 
sufficient economy to compete with others possessing 
these advantages. The United States is certainly in 
a most favorable position to develop and by energetic 
canvass greatly increase 
this trade, as the present 
reciprocity treaty admits 
machinery of American 
manufacture free of duty, 


one case at least—‘‘Cen- \ IS 
tral Constancia”—a foun- \ sf = 
dry also. The large estates : 
are also traversed by their 
own railroads, and loco- 
motives and cars for trans- 
porting the cane form part 
of their equipment. These 
factories are filled with the 
most costly machinery of 
the best workmanship and 
material, and the whole 
process of manufacture is, 
by means of mechanical 
appliances, almost auto- 
matic in its character, as 
evidenced by the compar- 
atively few laborers found 
employed. The field hands 
are, however, numerous, 
and include males and fe- 
males of all ages. They are 
employed cutting cane in 
the fields, which is trans- 
ported on railroad cars and 
heavy carts drawn by pow- 
erful oxen to the factory, 
and there deposited on the 
slowly moving cane con- 
ductor. This is the initial 
step in the manufacture, 
and the manual labor prac- 
tically ends here, as from 
this time until the sugar is 
bagged the process is almost entirely mechanical. The 
cane conductor is one of the most important parts of 
the equipment, as the stoppage of this cuts off the 
supply of cane and necessitates the shutting down of 
the entire plant. The conductor is, therefore, of the 
best construction, and is usually 125 feet long by 6 feet 
wide, and extends outside of the main building to 
allow the cars and carts to run alongside and dis- 
charge their contents upon its surface. The cane is 
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The endless belt cane carriers are seen in the distance. The cane is brought from the fields in carts alongside the carrier belts and thrown upon 


them, and by the carrier belts the cane is delivered to the crushing rolls. 
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bagasse is transported usually a distance of two or 
three hundred feet to the bagasse burners, and is there 
automatically discharged into the furnaces especially 
| constructed with forced: draught for burning this ma- 
| terial. 

From this brief description it will be seen that the 
cane, just as it is cut from the fields, contains within 
itself not only the raw product, but also the fuel from 
which the motive power to convert it into the finished 


and imposes a heavy tax 
on the same machinery of 
foreign manufacture. 
Coupled with this great 
advantage is the fact that 
frequent steamers from 
New York arrive there 
within four days, while the 
comparatively few freight 
steamers from Europe are 
usually 16 days in transit. 

The average selling price 
of a bag of sugar is $10, 
and the estimated cost of 
manufacturing same $6. It 
has been stated by those 
in a position to know that 
the average net profit to 
the manufacturer is $1.50 
per bag, and as few of the 
estates turn out less than 
50,000 bags per season, it 
will be seen that the neces- 
sary large investment is 
warranted by the hand- 
some returns. 


INuminating Parades 
from Trolley Wires. 


In Wilmington, N. C., 
the Street Railway Com- 
pany, of which John H. 
Barnard is general man- 
ager, exhibited during a 
eee, recent trades parade an ex- 
tremely simple solution of the problem of satisfactorily 
illuminating floats for night parades. For the interest- 
ing occasion, the Willmington Street Railway Com- 
pany offered to take contracts for lighting the floats 
with incandescent lamps. By several this offer was 
accepted, and so gratifying were the results that it is 
most probable that hereafter this method will be exclu- 
sively employed. To obtain contact with the trolley 
wire a very simple trolley was devised. A piece of stiff 


piled on haphazard and usually lies in a mass about article is derived. This is a most important considera-' spring brass wire was coiled in two planes, the lowest 


2 feet deep on the carrier, 
as it approaches the crush- 
ing rolls at a speed of 15 
feet per minute. 

The mills through which 
the cane’ passes are com- 
posed of three heavy 
chilled steel rolls 38 inches 
diameter by 7 feet 6 inches 
long,each weighing 12 tons, 
and connected by massive 
gearing. The power re- 
quired for their operation 
averages 180 horse power. 
Notwithstanding their im- 
mense size, these rolls 
spring when grinding, as 
the great mass of cane is 
forced through a very 
small space, the receiving 
inlet being 14g inches and 
the outlet 4% inch. Their 
average cost, including the 
engine, is $30,000. 

The cane emerges from 
the rolls crushed and 
shredded, the extracted 
juice running by its own: 
gravity in canals to the 
defecators, from which it 
passes through the various 
stages of manufacture un- 
til finally discharged from 
the centrifugals in dark 
brown crystals ready for 
bagging. 

In nearly all centrals two 
mills and in some cases 
three are used, in order to 
get the greatest possible extraction of juice from the 
cane. 

The crushed cane, after passing through the last 
mill, is called bagasse, and was formerly taken by hand 
and spread to dry in the sun, and when thor- 
oughly dried carried back and used as fuel. The sys- 
tem now employed, however, is more in keeping with 


coil being fastened to the 
float. The horizontal coils 
afforded ample side mo- 
tion, while the vertical ones 
gave good upward pressure 
against the trolley wire. 
From this various circuits 


The crushing rolls are seen at the right, also the cane carriers, which deliver the cane to the rolls. 
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tion when it is remembered that the cost of coal aver- 
ages $14 per ton delivered. The owner of one estate 
paid $12,000 for coal in 1889, and in the following year 
saved that amount by the introduction of bagasse 
burners and carriers. This system is now in use in 
nearly all of the estates. 

It will readily be seen what an important market 


© 1893 SCIENTIFIC AMERICAN, INC. 


were led about the float, 
the lamps being connected 
up five in series. The 
ground connection was 
very easily obtained by a 
little car with iron wheels 
six inches in diameter, built 
to fit the gauge of the 
track, which was towed 
under the wagon on which 
the float was built. 

Thirty 16 c p. lamps 
were found to give a 
splendid illumination to a 
very large float, and this, 
with the simplicity and 
small cost of the arrange- 
ment, makes it quite cer- 
tain that practically all 
floats shall be so lighted 
in the annual parade next 
year. As their own exhibit 
the Wilmington Street 
Railway Company arrang- 
ed a float on which was 
seated Benjamin Franklin 
drawing electricity from 
the clouds. His kite string 
consisted of a light bamboo 
pole, on the end of which 
was a broad sheet copper 
contact shoe. This shoe 
was entirely hidden by the kite, while the bamboo pole 
was concealed by a dark colored covering, from which 
fourteen incandescent lamps protruded. The fif- 
teenth was dropped and illuminated the Leyden jar. 
This float being built on a flat car, the ground con- 
tact was obtained through its wheels.—AStreet Railway 
Review. 
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How to Keep the Make Shop Free from Steam, 
Quentin McGall, of the firm of McGall Brothers, of 
Orange Valley, has just devised one of the most useful 
inventions for the hatting trade that can be imagined, 
and he not only has devised it but he has demonstrated 
that it will work by practical tests. Every hatter is 
aware of the difficulty experienced in keeping the siz- 
ing department free from fog or condensed steam in 
the winter months, and many have been the plans de- 
vised for obviating the trouble. Hoods with exhaust 
fans have been placed over the kettles and fans have 
been placed in ceilings and on the sides to suck out the 
moisture, but none have been satisfactory, although 
the hoods over the kettles have worked the best. Since 
the trouble was caused by the cold air from the out- 
side finding its way into the shop and there being con- 
densed by striking warm moisture-laden air inside, 
Mr. McGall decided that if the air which came in could 
be heated it would help the matter. Consequently he 
had a large steam coil made, 
four feet square, and placed at 
one end of the new sizing shop 
recently put up by the firm This 
he incased in a pine box, open 
at both ends. On the outer end 
he placed a large steam fan, 
speeded up to a. high point. 

When the apparatus was ready 
for the test the day was one of the 
coldest of the present season, and 
a good one to test the plan. The 
room was full of fog at the time. 
The effect when the fan was 
started was almost magical. The 
steam began to disappear at 
once, and in a few moments the 
room was as clear as the outside 
air and remained so as long as 
the fan was kept going. When 
the fan was stopped the steam at 
oncebegan to accumulate, and in 
a few minutes the room was as 
bad as ever. The firm is now 
arranging to place the device in 
all their make shops, and other 
manufacturers have arranged to 
do the same. The advantages 
of being able to keep the making 
departments free from steam are 
many. The conditions aremuch 
healthier, and a better grade of 
work can be turned out.—Ame- 
rican Hatter. 

0 +e 

THE FONTAINEBLEAU PROV- 

ING GROUNDS. 

The time. when proving 
grounds were of limited size, 
and their organization included 
only a butt and a few epaule- 
ments, is already very remote. 
New conditions have been im- 
posed by the fact of progresses 
of all kinds realized by artillery. 
The proving grounds of the pre- 
sent day must necessarily be of 
great extent and.be equipped in 
such a way that it shall be easily 
possible to solve most of the pro- 
blems that are submitted to the 
art of war. In order to set forth 
more clearly the economy of such 
theaters of instruction, it is well 
to take one example,. and we 
shall, to this effect, select the 
Fontainebleau proving grounds. 

These grounds, directed east 
and west, occupy in the forest 
(very near. the city). a strip of 
cleared land, 5°6:' kilometers in 
length by 200 meters.in width. 
Aside from afew hillocks, ex- 
ercising upon_their-environs a 
command:.of.5 or 6 meters, this.strip is quite level. 
It rises solely by 50 meters.at each of its éxtremities, 
which are; on the one hand, an eminence called Mail 
Henri IV., and on the other, a rocky plateau. In ar- 
tillery practice; the firing is done in the east-west direc- 
tion, in‘other words, the pieces are put in battery on 
the Mail side, and fire their projectiles toward the 
plateau. 

As for the objectives, the arrangemént of these is 
such that they present to the personnel charged with 
the execution :of the firing the aspect of a strik- 
ing reality: They are representations, as faithful 
as possible, of defensive means or various obsta- 
cles—of.troops.in the act of marching or that have 
come to a halt; -guns in battery.or drawn by horses; 
men on foot.or on horseback, and in dispersed order 
or in mass, ete.’ 

A few details here will not be out of place. 

In the way of obstacles, we remark in the proving 
grounds under consideration various epaulements of 


earth and a redan with escarpment wall, magazine 
shelter and guns in place. Theredan isrepresented at 
B, in Fig. 2, which shows alsoa village with its church, 
A, a hermitage at H, and a certain number of pieces of 
walls. The village ismadeof boards. As for the walls 
figured, they consist of scantlings nailed to laths and 
painted white. The upper part, pain:ed red, repre- 
sents the coping, and a rectangle painted yellow, a 
door, etc. To an observer placed at a distance, the 
illusion is complete. 

The study of the processes of representing troops is 
just asinteresting. A board painted black and cut in 
such a way as to represent the head and shoulders of a 
man is held vertically by means of a picket driven into 
the earth. Here we have a sharpshooter crouching. 
An alignment of similar silhouettes offers the aspect 
of a line of infantry upon the knees. Nailed to the 
coping of a wall, it will give the idea of a series of de- 
fenders of the obstacle. 


TELEPHONING FROM BOSTON TO CHICAGO. 


Opening of the American Telephone and Telegraph Company’s Telephone Line from Boston to Chicago, by the Governor 
of Massachusetts, Febroary 7, 1893. The picture shows a group of telephone officials assembled at the Telephone 
Builditig, 125 Milk Street, Boston. His Excellency Governor Ruseell speaking to Chicago ; next behind the governor 
standsiLient.-Gov. Roger Wolcott ; at the right Adj.-Gen. Samuel Dalton. 


Three scantlings, 1°33 meters in height, are painted 
black, and ‘assembled jointedly in such a way that the 
one in the center exceeds the two others by 30 centime- 
ters. Here we havea man upright upon his legs, 
a certain number of these very simple apparatus be 
juxtaposed, and we shall have a line of infantry stand- 
ing (Fig.2, D). If, in distributing sharpshooters 
over the ground, it is desired to come still nearer the 
truth, it is necessary, instead of painting the scantlings 
black, to invest them with old wearing ‘apparel. 

Manikins of analogous structure and organization 
may serve to represent combatants grouped in a spe- 
cial manner, or staff officers, etc. As for the cam- 
paign guns, caissons and teams, they are, as well 
known, figured in conformity with the prescriptions 
of the committee of artillery of April 22, 1884. Silhou- 
ettes of sharpshooters are employed to represent the 
gunners. 

In order to satisfy, in the rules, the exigences of the 
service of instruction, it is necessary to be able, at an 
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opportune moment, to effect rapid changes of objec- 
tives. Now, such changes are obtained by a play of 
silhouettes arranged in such a way as to appear or 
disappear as many times as necessary, and that, too, at 
the will of theinstructor. We give here, by way of ex- 
ample, a description of a line of disappearing infantry, 
represented in the foreground at C, Fig. 2. 

The apparatus consists essentially of a large wooden 
axle supported by wooden bearings and established, 
perpendicularly to the line of fire, at the bottom of a 
trench in the form of a flattened V. The object of 
this arrangement is to protect both the axle and the 
silhouettes that it controls from the effect of bursting 
projectiles. The silhouettes consist of a wire frame 
simulating the human form and over whichis stretched 
a black fabric. Levers are arranged to permit of re- 
volving the axle, and consequently of raising or lower- 
ing the silhouettes at will. The maneuver of them is 
intrusted to men who actuate them by means of an 
iron wire cable, C (Fig. 2). The 
Fontainebleau proving grounds 
are equipped with eight lines of 
disappearing infantry, each 20 
meters in length. Placed one be- 
hind another, they occupy an 
interval of 1,800 meters, whence 
it follows that their system, me- 
thodically utilized, permits of 
figuring the marching of a body 
of infantry gaining ground by 
successive bounds, and conse- 
quently constituting a movable 
objective. We also find in the 
proving grounds under consider- 
ation special apparatus designed 
to represent troops on a march 
and advancing and falling back 
in a continuous manner. A mov- 
able object of this kind (Fig. 2, 
F) consists of a system of two 
wheels or drums connected by an 
axle carrying uprights, to which 
are nailed horizontally arranged 
laths. Upon these latter are 
fixed silhouettes of infantry or 
eavalry soldiers. The traction, 
which may be effected in one 
direction or the other, is done by 
means of a cable drawn by a 
team of horses. The travel is 
about 700 meters. We must ex- 
press our regret that, for want 
of space, we cannot here go into 
the very interesting details of- 
this method of traction. , 

The installation, maintenance 
and maneuvering of these differ- 
ent objectives imply the organiz- 
ation of a force of operators, 
Now, as the maneuvering has to 
be executed in the course of the 
execution of the firing, this 
special force must necessarily be 
able to have at its disposal a cer- 
tain number of shelters. Fig. 2 
represents, to the left, the shelter 
formed for the men whose busi- 
ness it is to maneuver the line of 
disappearing infantry, C. Fig. 1 
shows on a larger scale a few 
details of construction of this 
structure of security. 

Essentially dismountable and 
of easy installation, a new model 
of low shelter comprises a full 
center arch of corrugated iron 
15 mm. in thickness, composed 
of three parts riveted together 
and connected by angle irons ; a 
plate closing the front provided 
with a sight hole 40 millimeters 
in height; a plate* in the rear 
barring entrance to the shelter; 
a plate assuring the ‘protection of the latter; and, 
finally, a mask protecting. the front. The weight of 
the iron plates does not, as a whole, exceed 950 kilo- 
grammes. 

In order to effect the mounting of the shelter, it is 
well to proceed as follows: Upon the bottom of an ex- 
cavation 1°2 meters in depth are established the arch 
and the front and rear closing plates and the mask. 
These four elements once in place, a ditch is excavated 
around the whole, and the earth therefrom serves to 
cover the arch to a depth of 1°5 meters. On the side of 
the batteries the shelter must be protected by a mass 
of earth 35 meters in thickness, in which are method- 
ically buried two walls of dry stones. The organiza- 
tion of the Fontainebleau proving grounds includes 
a dozen shelters of this kind, each of sufficient size to 
accommodate eight persons. 

The schools of instruction in firing would not be a 
true means of teaching if the troops called upon to 
take part in them were not, at every instant, informed 
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as to the results, good or bad, of their firing. It has, 
therefore, been necessary to organize a rational service 
of observation. T» this effect the sites of the objec- 
tives have been numbered from 1 to 30, and small 
boards carrying numbers distributed as follows have 
been inserted in the earth: The proving grounds hav- 
ing been dividod into three longitudinal zones, the sites 
numbered from 1 to 10 occupy methodically the left 
part, the sites numbered from 11 to 20 the middle por- 
tion, and thé sites from 21 to 30 the right part. The 
establishment of this system of boards furnishes a 
sufficient number of datum points and permits 


case the batteries are firing from the foot of the Mail, 
that is to say, when the zone to be interdicted is max- 
imum, there is a concurrent and simultaneous opera- 
tion of five posts of security (not including that of the 
Mail), each having its particular orders, viz.: Three 
posts of orderlies employed in guarding the Ronde, 
Orleans and Nemours roads; one post at the Puits du 
Cormier to watch the center of the field of fire, and 
one at the Salamandre to watch the back of the 
grounds. All these posts are connected by telephone 
and communicate with each other by the aid of sig- 


of designating all the points of the ground 
with sufficient accuracy. The observers take 
their places in stations provided for the purpose, 
which are: (1) For campaign firing, the low 
shelters of the western route numbered from 1 
to 4; those of Cormier, numbered 2 and 3; and 
(8) those of Salamandre and Redan; and for 
siege and place firing, the high shelters of Mont 
Morillon, Mont Aigu and of the Signal of Cor- 
mier. Each observer has assigned to him a 
transverse band (clearly determined) of the 
firing field. Thus, for example, the eight lines 
of disappearing objects pertain to the Cormier 
post No. 2. The results of the firing, duly ob- 
served, are immediately transmitted to the pro- 
per person by means of the telephone, for the 
grounds are provided with a telephone service. 
Two distinct lines, both starting from the Mail 
station, run, one of them along the north and 
the other along the south edge of the forest. 
These lines connect, between them, all the 
stations and shelters appropriated to the per- 
sonnel of the different services—maneuver of 
the objectives, observation, telephone, and serv- 
ice of security. 

A word or two touching the mode of execution 
of the latter, which is of prime importance: In its 
essence, such execution is nothing less than easy, con- 
sidering the exceptional conditions of the grounds in 
question. The Fontainebleau proving grounds are, in 
fact, crossed by four frequented roads and a large num- 
ber of paths. It is, moreover, surrounded with woods. 

In order to prevent, as far as possible, all chances of 
accidents, vedettes and orderlies, as well as sentinels 
installed in stations, are employed. Charged with the 
service of surveillance at a great distance, it is the 
duty of the vedettes to bring pedestrians, horsemen 
and vehicles upon the roads, which, crossing the 
grounds, are carefully guarded. These roads are 
barred by orderlies, whose instructions are to open 
them only upon the order of the commandant of the 
firing schools. Posts of surveillance are installed 
around the grounds, the principal of these being that 
of the Mail, which occupies a dominant position. In 


Fig. 


is called upon to play when it is a question of its sus- 
taining an attack and of afterward seconding a de- 
fense. The programme of such operations would be, 
for instance, as follows: The setting in action of a bat- 
tery of the group (vanguard battery) to fire upon the 
first infantry troops of the enemy and cause the latter 
to deploy; the enemy retiring and the infantry having, 
by supposition, gained ground, the marching forward 
of the group in order to put itself in battery against a 
line of the enemy’s artillery already in position, and to 
begin the artillery duel; the enemy’s artillery disap- 

pearing, the changing of objective in order to 


fire upon the infantry as well as upon a Village 
supposed to be garrisoned with troops; the 
taking of position in front of the village by the 
enemy’s artillery, in order to support the attack 
of the infantry and that of a line of cavalry 
charging one of the batteries. 

Now if the reader will be kind enough to im- 
press his mind with the descriptive details 
above given, he will be soon convinced that 
such a programme can be easily carried out 
upon the perfected proving grounds of Font- 
ainebleau. It is an intelligently equipped stage 
upon which are produced scenes that one has 
a right to take for true images of the operations 
of war. The young student officers of the School 
of Application who take part in these interest- 
ing exercises can but acquire therein correct 
ideas as well as the precocious experience in- 
dispensable to him who wishes to practice the 
difficult profession of artillerist with distine- 
tion.—La Nature. 

ee 


1—A LOW SHELTER OF THE FONTAINEBLEAY PROVING 


GROUNDS, 


nals, consisting of wooden frames covered with white 
cloth, which, when maneuvered, detach themselves 
very well from the dark background of forest trees. 
Moreover, acoustic signals are made when need be by 
a dozen trumpets. Upon the whole, the Fontainebleau 
proving grounds are, in a measure, a true stage upon 
which the low shelters (which are as it were the side 
seenes of it) permit the commandant of the schools of 
firing to operate changes of scenery, and even of view, 
at his will. This officer, in fact, cap, at will, move al- 
most allthe objects, cause the appearance or disappear- 
ance of batteries, lines of infantry and sharpshooters, 
and represent troops im. march, etc. Hence it follows 
that it is possible for him to give representations of 
actions of war possessing the stamp of reality. 

A director of maneuvers is, for example, able to cause 
agroup of batteries to perform exercises of such a na- 
ture as to bring into relief the role that the artillery 


The Silk of Spiders. 

In the Revue des Sciences Naturelles Appli- 
quées for March, 1892, there is a paper by Rev. 
P. Camboue on the silk of spiders. After giving 
a history of the attempts to obtain and usc the silk of 
spiders, he gives some interesting experiments of his 
own, made on a large orb-weaving spider of Madagas- 
ear, Nephila madagascariensis Vinson. He finds that 
the spider furnishes the most silk after she has laid her 
eggs. From one spider there was obtained in twenty- 
seven days nearly four thousand meters of silk—over 
three miles. The silk was of a golden yellow color. He 
gives the plan of an apparatus for winding the silk, 
which, however, as he says, is imperfect. Nothing, 
however, was done as to the raising and keeping of 
the spiders in large numbers, undoubtedly the most 
serious question.—Nathan Banks. 

0 

THE $3,000,000 which the hat manufacturers of the 
country have got to hand over to the inventor of the 
sweat band used on hats affords a striking illustration 
of the value of genius when it makes a hit. 


A. Village. B. Redan. C. Line of disappearing infantry. D. Line of standing infantry. E. Line of sharpshooters. F. Line of movable infantry. H. Hermitage. 


Fig. 2—WESTERN PORTION OF THE FONTAINEBLEAU PROVING GROUNDS. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 


BoILER FURNACE.—Thomas J. Grosh, 
Savanna, Ill. The exterior cylindrical shell of this fur- 
nace has an gnverted cone-shaped lower end forming a 
water compartment within which is the fire box, water 
flues in the inner surface of the sides and top of the shell 
extending within he combustion chamber, while asleeve 
connects the top of the fire box wi h the removable cover 
of the shell, and a filling tube extends through he sleeve 
to deliver fuel to the fire. The water flues have their 
ends expanded and calked in the top and sides of the 
fire box, and the boiler is designed to be very effective, 
while avoiding all possibility of leakage at the tubes. 


VALVE GEAR FOR STEAM ENGINES.— 
Thomas M. Pusey, Westchester, Pa. Within a casing 
mounted to turn and driven from the main driving shaft 
is a wing mounted to oscillate, and acted on by steam 
leading to he casing from the steam chest, while springs 
press on opposite sides of the oscillating wing and ashaft 
carrying the wing has a crank arm connected wih the 
sliding valve for the inlet ports of the engine. The con- 
struction is simple and durable, and the valve is designed 
to utilize the steam to the fullest advantage. 

VALVE FOR HYDRAULIC MACHINERY, 
Etc.—John W. Cabot, Boston, Mass. The :valve body, 
according to this improvement, has connected cylinders 
with an inlet and outlet, and exhaust, in combination 
wi h two apertured valve seats, one between the inlet 

- and outlet and he other between the ou let and the ex- 
haust, apertured valves turning on hese seats, and so ar- 
ranged that when one opens the other closes. No gas- 
kets, soft packing rings, etc., are employed in the valve, 
which is arranged to take up all wear and prevent leak- 
age, so that, without any especial adjustment or atten- 
tion, the machinery in connection with which it is used 
will stand motionless at any desired position without re- 
quiring additional hydraulic pressure. 


STEAM BoILER AND WATER HEATER. 
—Thomas C. Andrews, New York City. This boiler 
comprises several sections, one on the other, secured 
together, with a central heat compartment and a hot wa- 
ter chamber around it in each section, all communicating, 
while there are communicating water return” chambers 
exterior of the hot water chambers. The construction is 
designed to afford low pressure steam if desired, or hot 
water, for house warming purposes, in the most efficient 
manner. 


Railway Appliances. 


Car Coupiine.—Arthur F. Nesbit, 
Milton, Pa. An arm havinga projecting lug extends 
vertically into the link recess of the drawhead and rests 
against shoulders, while a lever fulcrumed on he draw- 
head carries the pivot for the upper end of the arm, he 
lug on the latter engaging the under side of the lever. 
The device is of simple and durable construction, the 
coupling taking place automatically as he cars come to- 
gether, while he uncoupling may be effected ei her from 
the side or top of the car. 


CAR COUPLING.—George 8S. Gaines, 
Corona, Ala. This is an improvement on a formerly 
patented invention of the same inventor, where swinging 
fenders were used to guide an arrow-head coupling link 
between the pin and a spring-bearing plate, to hold he 
link in coupled position. By the improved construction, 
the fender plate is rigidly held in the drawhead, and the 
rear end of the link is allowed free lateral play, while the 
apex or bent edge of the fender is arranged slightly in 
advance of he pin, and the link head is guided to pass 
the pin and engage the yielding spring plate. 


Mechanical. 


CARPENTERS’ SQUARE.—Harry M. 
Stocking and Eugene L. Vroom, Castleton Corners, N. Y. 
This is a separable square, its arms being readily taken 
apart to pack the tool in small space, while it is of he 
exact shape of a one-piece square when its arms are 
locked in position. The locking mechanism is so located 
that it is not visible, and cannot interfere in any way 
with the use of the square, and this mechanism can be 
operated by a nail, the shank of an awl, etc. 


Cam.—Giacomo Parcho, Sierra City, 
Cal. This improvement consists of two cam arms, each 
having a half hub, one of the arms having a slot extend- 
ing on both sides of the half hub and adapted to be en- 
gaged by a tongue extending to both sides of the half 
hub of the other cam arm. The cam thus constructed 
may be conveniently and securely attached to a shaft 
without disturbing the other cams, or removing the shaft 
from its bearings. 


GUIDE FoR Stamp MILLS.—Edmund 
Major, Terraville, South Dakota. This is an improve- 
ment on a formerly patented invention of ‘the same in- 
ventor, providing for quickly and conveniently adjust- 
ing the several parts to take up wear, and without re- 
moving the blocks. The invention consists of a keeper 
adapted to be fastened to a girtorrailformed with down- 
wardly and outwardly inclined sides, a flange being held 
adjustably on the keeper. 


BuTton TURNING MacHINE.—Martin 
Woods, Newark, N. J. A hollow drive shaft capable of 
endwise and rotary movement has at one end an interior 
beveled surface and is connected at the opposite end 
with a clutch, a spring bearing at one end on a fixed sup- 
port and at the other end against the clutch, while a 
shaft turning in the hollow shaft has at one end a 
chuck with a conical surface to engage the beveled sur- 
face of the hollow shaft, a lever being connected with 
the clutch, by the manipulation of which the drive shaft 

_is carried into frictionaljengagement with the chuck. The 
machine is very simple, works rapidly, and the cutting 
tool may be conveniently sharpened. 


Agricultural. 


Broapcast Hand SEEDER.—Harm 
H. Franzen, Golden, Ill. The seed is carried in a bag 
suspended by astrap from the shoulder of the operator, 
and from one side of the bag atits bottom extends a 
telescopic sowing spout, in the outermost section of 


which are barriers to deflect and scatter he seed as it 
leaves the spout, there being also in the rear section of the 
spout a valve to control the quantity of seed delivered. 
The spout is turned or thrown from side to side to throw 
out the seed with force, and scatter it over a large area’ 
The spout may be removed when going to or coming 
from the field, and the whole device takes up but little 
room. 


ANIMAL HOLDER.—Oliver M. Kelso, 
Rock Rapids, Iowa. This is a cheap and convenient de- 
vice for fastening together the feet of a hog, sheep, calf, 
or other animal, holding them comfortably and so the 
animal will not be injured. A bar with reduced rounded 
portions fits against the legs, and sliding yokes span its 
reduced portions, the yokes embracing the legs of the 
animal, here being sliding clamping pieces on the yokes, 
and fastening devices tosecure hem in position. 


Miscellaneous. 


Kitr.—John W. Davis, New York 
City. This is a strong and collapsible kite, which may 
be folded in small space and carried on shipboard, and to 
be connected with lines so that it can be steered to 
carry a life line ashore or to drag a spar, buoy, or other 
article to the shore. On oppositesides of the center of 
the kite are secured bridles comprising several cords hav- 
ing their attached ends in alignment, flying lines being 
secured to the free ends of the bridles, and he kite has 
cross ribs, wi h a separate steering line secured to a cross 
cord connecting two of its projecting ribs. 


STonE SEPARATOR.—James Cornelius 
and Edmund R. Collins, Brooklyn, N.Y. This is an 
improvement in machines for extracting stones from 
clay, that the clay may be cheaply and easily worked to 
produce a fine article in the way of porcelain, tile, and 
similar materials. Theclay-feeding machine has a dis- 
charging nozzle, in which screens are held and adapted to 
move transversely, so that one screen follows and replaces 
ano her, the screens having inwardly extending stone- 
removing flanges. 


TickET PRINTING APPARATUS. — Al- 
bert R. Abbott, Boston, Mass. This is an apparatus de- 
signed to print all kinds of tickets, number hem consec- 
utively, and count the total of all the tickets issued as 
well as the total of each especial kind. The apparatus is 
more especially designed for use in heater ticket offices, 
on railroads, etc., enabling he operator to at once print 
and issue a ticket to any point or for any seat, and pre- 
serve a complete record of all the tickets thus issued. 


BANK CHECK, ETC.—William T. Dore- 
mus, Flatbush, N. Y. This is an improvement on a for- 
merly issued patent of the same inventor, providing an 
improved form of bank check, draft, or other like 
money order, to prevent changing, altering, or raising 
the instrument, which is made with spaces, numerals, 
aud lines so arranged as to prevent fraud when filled out. 
A stub-like extension has spaces in each coupon division 
to contain a separate figure of the series in regular order, 
facilitating the writing of the signature under proper 
numerals, and serving as a readily discernible check on 
the amount. 


TROUSERS HANGER.—Adolph Feiner, 
Lexington, Ky. Two body strips are arranged parallel 
and adapted to slide independently, and removably con- 
nected thereto are tabs constructed to received buttons and 
arranged in pairs, the tabs of each pair having a hinge 
connection. The device is simple and inexpensive, and 
can be quickly applied in such manner as to support the 
trousers to give to them the most desired shape. 


CiotHEs Pin.—John B. Lockwood, 
Helmville, Montana. This pin consists of two pivoted 
members, one end forming a handle and the o her a 
clamping jaw, there being a cam surface on the outer 
face of one handle section and a latch pivoted to the 
handle of the opposite section. The pin may be 
quickly and conveniently locked upon or unlocked from 
a line by using only one hand. 


CAKE CUTTER.—Anders A. Soderberg, 
Boston, Mass. A frame carrying two rollers is designed 
to be run over the dough of which the cakes are to be 
made, the rollers being each armed with part cutters, 
whereby one part of each cake is cut by one roller and 
the other part by the other roller. The device is designed 
for both bakers’ and family use. 


Designs. 


PATTERNS FOR TEXTILE FIGURES.— 
Jean Pierre Gelas, St. Etienne, France, has obtained three 
patents for designs, of which the leading feature of one 
is a button-like figure consisting of intersecting band- 
like figures, each composed of parallel strands, giving a 
ground work of hatched appearance. Ano her design 
has intersecting right-angled band-like figures, the middle 
portions being given a twisted columnar appearance, and 
the background having a wavy surface. In he third 
design, band-like and strand-like figures are produced in 
low relief, and are given a broken or plaid-like appear- 
ance, serving as a background for the strands and 
bands. . 


ORNAMENTATION OF GLASS.— William 


| L. Pilkington, St. Helen’s, England. In the surface of 


the glass oblique, parallel V-shaped grooves intersect and 
divide the surface into rectangular figures, in each of 
which is a depression, the four walls of the depression 
converging to a common center. 

Norr.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, 
of this paper. 


NEW BOOKS AND PUBLICATIONS. 


THE AMERICAN GLOSSARY OF ARCHI- 
TECTURALTERMS. By Geo. O. Gam- 
sey. Chicago, Ill. Large 8vo, cloth. 
Price $2.00. 


The definitions are concise, and the illustrations are 
printed on the left hand page and definitions on the right 
hand page. The work is undated, and we regret to say 
unpaged, but we learn from the preface thatit is the third 
(1892) edition. The work makes no pretence to being a 
fine art volume, but is a thoroughly practical work for the 


and date | 


use of students, builders, and architects. On the whole, 


it bears companion with Parker’s Glossary of Architec- | 


ture. 
THE CELESTIAL PLANISPHERE. 


THE CELESTIAL PLAINSPHERE HAND 
Boox. Compiled and edited by Jules 
A. Cowlas. erNigate Poole Bros. 
1892. Pp. xiv, 110. Price $2. 


It is difficult to imagine how astronomy could be studied 
under more favorable auspices han wi h this planisphere 
and the very elegantly illustrated descriptive hand book 
accompanying it. The planisphere is of he usual type, 
except hat, alskeleton{screen being used, almost the entire 
sky area is uncovered. This in itself is a distinct advan- 
tage. Special scales for measuring polar distances and 
declinations accompanying the planisphere. The book 
and planisphere together give an admirable popular pre- 
sentation of the heavens, and the two used as compan- 
ions will, we are sure, meet with much appreciation. 
We feel that they can be warmly recommended to the 
public who are interested in distant worlds. 


KasmMaL IpiomMA. Gramatika uti Nove 
Prata Kiamso Orba. Da José Guar- 
diola. Paris: Garnier Hermanos. 
1893. Pp. 97. 


The above is the title in the new Orba tongue of a 
little grammar for beginners in Sr. Guardiola’s rival to 
Volapuk. The translation of the above title is “ Uni- 
versal Idiom. Grammar of a new language calledjOrba. 
By Jose Guardiola.” The work marks a new attempt 
to create a universal language for use in commerce and 
for travelers. The author has not studied Volapuk. He 
therefore starta upon an unprejudiced basis. He aims at 
the production of a melodious language, trying to cut 
out all disagreeable sounds. Twenty-one of our letters 
suffice for his alphabet. Simplicity has been selected as 
the author’s guiding star. One conjugation, undeclined 
nouns, the use of prepositions for the oblique cases are 
characteristic features. Less than three pages comprise 

he necessary syntax. The text of the book is in 
Spanish, and he treatment of the subject is remarkable 
for its scope and style. 


(= Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Munn & Co., 361 Broadway, New York. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


FEBRUARY, 1893, NUMBER. —(No. 88.) 


Price 


TABLE OF CONTENTS. 


1. Elegant plate in colors, showing a very picturesque 
dwelling at St. David's, Pa. Floor plans and per- 
spective elevations. An admirable design. Mr. 
N. Trumbauer, architect, Philadelphia, Pa. 

2. Plate in colors showing a residence at Bridgeport, 
Conn. Two perspective views, one interior view 
and floor plans. Messrs. Longstaff & Hurd, 
architects, Bridgeport, Conn. An excellent de- 
si 

8. A model dwelling at Holyoke, Mass., erected at a 
cost of $6,000 complete. Perspective views and 
floor plans. H.W. Coolidge, architect, Holyoke. 
A pleasing design. 

4. A cottage erected at Cranford, N. J., at a cost of 
$5,000. Floor plans, two perspective views, etc. 
F. W. Beall, architect, New York. 

5. The First Baptist Church recently erected at War- 
berth Park, Pa., at a cost of $6,000. A unique 
design in he Gothicstyle of architecture. 

6. A residence recently erected at Bridgeport, Conn., 
at a cost of $5,900 complete. A picturesque de- 
sign. Perspective elevation and floor plans. Mr. 
C. 8. Beardsley, architect, Bridgeport. 

7. An elegant residence recently erected at Newton 
Highlands, Mass. Perspective view and floor 
plans. Cost complete $6,472. 

8. An attractive design for a suburban dwelling at 
Holyoke, Mass. Perspective elevation and floor 
plans. Mesers. Gardner, Pyne & Gardner, archi- 
tects, Springfield, Mass. 

9. A row of model dwelling houses on West Sixty- 
eighth Street, New York City. An exquisite de- 
sign. Floor plans and perspective. 

10. A cottage at St. David’s, Pa. recently erected at a 
cost of $5,100 complete. Floor plans and per- 
spective elevation. Messrs. F. L. & W. L. Price, 
architects, Philadelphia. 

11. Views of the extensive red sandstone quarries at 
Potedam, N. Y., together with views of various 
public and private residences built of Potsdam 
red sandstone. 

12. Perspective and floor plans for an architect's resi- 
dence at Buffalo, N. Y. 

18. Miscellaceous contents: Architecture in brick— 
Architecture and the phonetic arta.—The housing 
of workers.—Concrete roofs.—Roman temples.— 
An automatic perspective machine, illustrated.— 
Drake’s Columbus drinking fountain.—Sleigh 
bells—A planing machine requiring little room, 
illustrated—An improved side and roofing tile, 
illustrated.—An improved spring hinge, illustrat- 
ed.—An improved hand planer and jointer, illus- 
trated—_To darken oak.—An improved auto- 
matic water gate, illustrated. 

The Scientific American Architects and Builders 
Baition isissued monthly. $2.50 a year. Singlecopies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid Macazinz oF ARCHITEC- 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LarezsT CrrcuLATION 
of any Architectural Publication in the world. Sold by 
all newsdealers. 


MUNN & CO., PustisneErs, 
861 Broadway, New York. 
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The charge for Insertion wnder this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisements must be received at publication o fice as early as 
Thursday morning to appear inthe following week's issue 


Acme engine,1to5H.P. See adv. next issue. 
“U.S.” metal polish. Indianapolis. Samples free. 
Stave machinery. Trevor Mfg. Co., Lockport, N. Y. 
Cheap 2d-hand lathes & planers. S.M. York, Clev’d, O. 
Universal and Plain Milling Machines. 
Pedrick & Ayer, Philadelphia, Pa. 
For Sale—A valuable patent in the carriage line. Ad- 
dress “Carriage Patent,” P. O. box 778, New York. 


Steam Hammers, 1mproved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per 
minute. All sizesin stock. IrvinVan Wie, Syracuse, N.Y. 

Portable engines and boilers. Yacht engines and 
boilers. B. W. Payne & Sons, Elmira, N. Y., and 41 Dey 
Street, New York. 


For Sale—Names and addresses of machine shops in 
Ohio, Indiana, and part of Pennsylvania for $1.50. Ad- 
dress S. P. Hick, Sidney, Ohio. 

To Let—A suite of desirable offices, adjacent to the 
Scientific American offices, to let at moderate terms. 
Apply to Munn & Co., 361 Broadway, New York. 

Fine Castings in Brass, Bronze, Composition (Gun 
Metal), German Silver. Unequaled facilities Jas. J. 
McKenna & Bro., 424 and 426 East 23d St., New York. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J.8. & G. F. Simpson, 26to36 Rodney St., Brooklyn, N. Y. 


The best book for electricians and beginners in elec- 
tricity is ‘Experimental Science,” by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers, 361 Broadway, N. Y. 

Kennedy Valve Mfg. Co., manuf’rs of brass, iron gate 
valves, patent indicator valves, fire hydrants, globe, an- 
gle, check, radiator, and safety valves, 52 Cliff St., N. Y. 


Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N.Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 


Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application, 


HINTS TO .CORRESPONDEN'TS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and pre ie or number of question. 

cai bate not answered in reasonable time should 

e repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department; each must take his turn. 

Special Written Information on matters of 
persona rather than general interest cannot be 

pected without remuneration. 

Scientific American Supplements referred 
to may be had at he office. ce 10 cents each. 

Books referred to promp ly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(4668) G. E. J. asks how construct a 
bell circuit so that he can place a bell at each end ofjthe 
line, and ring up from either end on the same circuit, 
using an open circuit battery. A. You can arrange an 
open circuit bell to be rung at either end of the line by 
employing two wires, placing one bell, one battery and 
one push button in each wire, and using he ground for 
return in either case. 2. Please explain how to construct 
an electric telephone receiver for private use. A. You 
will find electric telephones described in SUPPLEMENT, 
Nos. 575 and 142. 

(4669) A. H. writes: Please inform us 
what the standard rule is as to the number of cubic feet 
toatonof ice. A. Solid ice is 38% cubic feet to the 
gross ton, or 3444 cubic feet to the net ton. Icein store- 
house packed solid 42 cubic feet end 38 cubic feet re- 
spectively per ton. 

(4670) P. F. D. asks what the process is 
for tinning or whitening small articles of brass, A. Im- 
merse the brass articles, previously made perfectly clean, 
in a solution, boiling hot, of 

Ammonia alum...........sseceseeceeees 

Boiling water... 

Protochloride of tin 
When properly whitened, wash in hot water. 

(4671) J. C. A., Jr.—A good cat in your 
cellar or garret would probably soon rid your house of 
rats and mice, but if you prefer trying some other means, 
we would suggest baiting the rats and mice for afew 
days in one place, and afterward placing a trap of ap- 
proved construction in that place, when you will proba- 
bly be able to clear the house. 

(4672) J. McR. asks: What is my best 
plan to erect building for storing stone lime to prevent 
slaking ? A. Lime if to be stored for any length of time 
should be packed in tight barrels in a dry atmosphere or 
as soon as drawn from the kilns, and placed in a build- 


‘| ing that if made for the purpose should stand entirely 


clear of, he ground, wi h a clean wind sweep under it and 
so arranged that the storage room can be opened free to 
the air when dry, and closed when the atmosphere gets 
moist or in rainy weather. 


(4673) J. K.—You cannot operate a sin- 
gle incandescent lamp to advantage wih storage bat- 
teries, and primary batteries are out of the question. Any 
storage battery that would operate a single incandescent 
lamp would furnish current enough for a series of lamps. 
Primary batteries require continual attention, and the 
light produced by them is expensive. 
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(4674) 8. P. asks: 1. What is the usual | 


way to fix railings, grills, etc., in concrete, in brick, or 
stone? What materials are used, how mixed and ap- 
plied?. A. Lead is generally used for fastening railings 
to stone. Holes drilled from 3 to 4inches deep. Spuds 
or posts roughened at bottom, lead poured and calked 
when cold. Pure Portland cement makes a good fast- 
ening for bricks, stone, or concrete, only requiring a 
little deeper setting, say 5 or 6 inches for stone and 6 to 
8 inches for brick and concrete. The Portland cement 
should be mixed thic’x and driven in withatamp. 2. 
Is there anything that can be applied to wood to make 
it impervious to water under pressure say of 150 pounds 
per square inch, as water pipes for instance? A. 
Wooden water pipes can be made impervious to water 
by immersion in hot asphalt for a few minutes ard the 
aephalt drained out. Hot paraffine may also be used, 
but does not penetrate the wood as well as asphalt. 3, 
Suppose I wish to convert decimals of small denomi- 
nation as 0°0001265 into the metric system, as equiva- 
lents, what should I call it? I find nothing lower than 
a millimeter. A. The reduction of a decimal value of 
any unit into a metric unit is made by multiply ing the 
decimal by the ratio of the metric value to the primary 
unit value; soif your decimal 1s of one inch, your multi- 


———— = 25'4— xX0°0001265=0'0082131 of a 
0°03937079 


millimeter. 4. What is lapping and how is it done? It 
is a finish Iam told after grinding fine work in ma- 
chine, ete. .Are there any books on grinding and lap- 
ping published? A. Lapping is truing a surface ona 
flat wheel, which may be of metal charged with fine 
emery, or on the flat side of an emery whecl. See 
**Hand Book forthe Artisan, Mechanic and Engineer,” 
by O. Byrne, $5 mailed. It has a full description of 
polishing and lapidary work. 


(4675) C. K. F. writes: 1. In a book by 


T. O’Conor Sloane he tells how to make a Lalande- 
Chaperon battery. He takes an empty tomato can, 
places a quantity of oxide of copper on a layer of 
iron borings, clippings, etc., on the bottom of the can; 
a porous cup is then placed in theinside of the jar 
filled with a 10 per cent solution of caustic soda, 
a zinc placed inside of this. He says the battery 
will give electromotive force 0°75 of a volt. How 
long do you think such a battery would last? Do 
you think it would pay to make some? Would it give 
the E. M. F. named above? Would it doas well to 
omit the porous cup and fill the can with the solution 
and suspend the zinc plate from the cover? Does a 
battery of this type emit any fumes or smell while at 
work? Do you think it would work? A. The porous 
cup or some equivalent is necessary in the battery as 
described, only to keep the zinc from touching the iron. 
An iror wire gauze cup might be used if the zinc were 
kept from contact therewith by blocks of wood. It 
gives a low E. M. F.0°50 to 0°75 volt, has rather low re- 
sistance, but is not what is known as a strong battery 
by any means. It, will last quite long and is excellent 
for open circuit work. The battery emits no fumes. 
2. We made a motor of the Siemens type armature 
and wound for a series motor. It would not run when 
connected as a series machine on one large cell of the 
Ideal storage type; when we connected it as a shunt, 
itran very fast. We have 6 coils No. 20 A. W. G.on 
armature, and No. 18 on field magnet; the armatureis 
made up of iron washers with one-half pound of wire. 
Can you give explanation? A. Your motor, we pre- 
sume, was of too high resistance for your battery. It 
ran on lower E. M. F. when connected in shunt. 


(4676) J. J. K. writes: A says that the 
eharp cracking sonnd heard in steam pipes when steam 
ig turned on in the morning is caused by the water re- 
maining in the pipes, which is the condensed steam of 
the night previous. B contends these sonnds are pro- 
duced by the rapid expansion of the pipes in conse- 
quence of the steam rushing through them, and that 
the water produces only a low gurgling sound, which 
may be heard at any time steam is turned on. A. The 
cracking or hammering in steam pipes is made by the 
surging of the water of condensation from the steam. 
It may be water that has remained over night in the 
pipes if they have not been thoroughly drained, or the 
water condensed in cold pipes, which condenses the 
steam very fast when first turned on. The hammering 
may also occur at any time by neglect in properly pro- 
viding for the drainage of all the pipes in the supply 
and return aswell asthe coils or radiators. The mere 
passage of the steam only causes a whistling noise, 
and the expansion and contraction of the pipes causes 
no noise whatever, unless avery great length of pipe 
drags on a solid fastening or support. 


(4677) J. R. P. asks how to mend glass 
jars. A. The Pharmacist recommends the following as 
a proved recipe: ‘Take 1 ounce of Russian isinglass, 
cut it in small pieces, and bruise well, in order to sepa- 
rate the fibers, then add 6 ounces of warm water, and 
leave it in a warm place that the isinglass may dissolve, 
which will require from 24 to 48 hours, Evaporate 
thisto about 3 ounces. Next dissolve 4% ounce mastic 
in 4 ounces of alcohol, and when this is ready, transfer 
the isinglass from the evaporating dish to a tin can (an 
empty ether can will be found convenient), heat both 
solutions, and add the mastic solution to the isinglass 
in small quantities at a time, shaking the can violently 
after each addition. While still hot strain the liquid 
through muslin cloth and put upin 3 onnce bottles. 
Thie cement is very valuable, and articles, such as 
mortats, graduftes, etc., mended by it have been in 
use for years, and,in fact, seem to be stronger than 
they were originally.” From the * Scientific American 
Cyclopedia of Receipts, Notes and Queries.” 


(4678) E. P. W. asks: What horse 
power engine would it take to drive a pump forcing 
water into a cylinder under a pressure of one thousand 
pounds to the square inch,the cylinder having an open- 
ing or discharge pipe of 44 inch in diameter, the open- 
ing of 4 inch to be open all the time and the pressure to 
be maintained at 1,000 pounds? A. You wil require 12 
horse power for maintuining the pressure as stated. 


(4679) J. J. O'B. asks: Is hot air 
pumped into a boiler with an air compressor of any 
economical aid in doing the work with steam? Is it 
not dangerous to continually pump hot air into a 
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boiler? Is it feasible to do the work with steam and 
hot air mixed in proportion of two to one—two of 
steam and one of hot air? If so, is thereany economy 
init? The working pressure is to§ be 100 pounds a 
square inch. A. There is no economy in pumping air 
into a boiler to use withsteam. It costs more to com- 
press air than the work it returns. There is no dan- 
ger, and it is feasible, to use aerated steam in any de- 
sired proportion. The only economy ever claimed 
was the saving§ of the latent heat of the steam that 
the air displaced, but it costs more than the heat 
expended in compressing the air by a steam-driven com- 
pressor. 


(4680) S. E. B. asks: Is there any foun- 
dation for the oft-advanced theory that burning zinc 
(in small pieces occasionally) in soft coal heaters will 
remove soot from stove pipes and chimneys? If not, 
is there any way to keep them free except by taking 
them down? A. There is a possibility that the zinc 
in oxidizing and passing through vertical pipes and 
chimneys deposits a coat of white oxide upon the sur- 
face, which may detach the soot that is afterward de- 
posited and cause it to fall, when it may be readily 
cleaned out. We have no evidence that the soot is 
burned or destroyed by the zinc. We know of none 
but the old way of cleaning that is reliable. 


(4681) J.C. W. writes: Please explain 
the following: During the present cold spell, many of 
the water pipes in our dwelling houses have been 
frozen, and singularly enough the hot water pipes were 
oftener closed than the cold ones, where hot and cold 
water were in use. Upon inquiry I find that this was 
not in isolated cases, but very generally, and in many 
instances the hot and cold pipes lie together. A. The 
heating of the water expels the air, which is often seen 
to sputter from the hot water faucets. Water without 
air, or from which air has been expelled by heat or 
otherwiee, freezes slightly easier than aerated water. 


(4682) G. W. R. asks how wide Behring 
Strait is at its narrowest point,and also the depth of 
the Strait at this point. A. Behring Strait is 60 miles 
wide. A small island is in the Strait 40 miles from the 
Alaska shore. Water of the Strait 25 fathoms deep. 


(4683) F. K. H. writes: I would like 
you to please give me an answer why a bell worked 
on one wire, a galvanized wire, the wire three blocks 
distance, and I use the ground for return, have got six 
cells of battery. At the end of the line where the bell 
is, the current is so strong it can hardly be held 
in the month, and when the wires are touched to the 
bell it does not ring. I know that it is not the fault of 
the bell, because when it is connected direct from the 
battery it rings. A. Probably the difficulty with your 
electric bell is that its resistance is too great, or that 
you have not sufficient battery power to overcome the. 
resistance of both the line and bell. 


TO INVENTORS 


An exverience of forty years,and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had onapplication, and persons 
contemplating the securing of patents,eit er at homeor 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


February 7, 1893, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.) 


Acid, making nitric, O. Guttmann. 
Air compressor, h hydraulic, G. G. H. Walker.. 
Aluminum and forming alloys thereof, elec- 
trically reducing, T. L. Willson......... 
Animal trap, G. Andrews....... 
Animal trap, L. ee Peete 
Artificial board, J. E. Eaton. 
Axle box, J. M. Smith.. 
Bag or pouch, F. M. Ture . 
Barrel filling apparatus, P. bu 
Bearing, antifriction, P’ Beckman.. 
Bearing plates, manufacture of 
Schoen 


Bed, 0. G. Franks... 
Bicycle, F. Sweetland.. 
Bicycle fear Ww. Mahoney. 


Board. Sue S riideial board. Game board. 
Bobbin winding machine, C. 8. Marshall........... 49) 
Boller. See Ceramic boiler. Steam boiler. Wash 
oiler. 
Boller gas producing furnace, steam, O. W. Ket- 
chum... 
Bookcase, Berge: 
Book for icone @. D. Thomas 
Boots or shoes, making, G. W. Day. 
Boring machine, C. F. Hotchkiss... 
Bottle, A. L. Straus............. 
Bottle’ stopper, K. Hutter. 
Bottle stopper, J. Lanhoff........ ........ 
Bottle stopper cs aonine a W. Gander: 


of, C. H fora Jap eacdcevemboetes oebes eeasiesese, esos 069 
Box. ’ See Post office lock box. 
Brake. See Car brake. 
Brick, J. MODIDOrg.............scseeesecnscesccecceees 491,248, 
Bridge gate, safet 3 4 draw, Hoettier & Chapman.... 
Brush, blacking, 1. Haswell 
491,462 
‘otis | 
Burner. See Oil burner. 
Burr wheel, R. W. Gormly. «+ 491.345 
Butter extractor, centrif al, A. Wablin. 277777. 491,501 
Button fasteners into he eyes, of of buttons, 
machine for threading, A . Ham......... eee 491,103 
Button, suspender, Staiger & Schuur... 491,197 
Cabinet, parcel, H. B. Taylor......... - 491,145 
Calking'strip, metallic, J F, W. Fincher.. 491,417 
Can tap and aller, oil, N. Hardoin.... 


Car and air brake coupling, 
Car brake, M. E. Ellswort 
Car brake, W. J. Stahr.. 

Car buffer, T. L: McKeen. 
Car coupling, a Althor 
Car coupling, J. H. Brown.. 
Car coupling, H. Cc. Buhoup 
Car coupling, G. Eklund... 

Car coupling, J. Joss........ 


combined, “J.C, Smith 491/227 


Car coupling, J. C. McEwen 
Car coupling, Ww, E Richards.. 
| Car coupling, W. H. & J. T. Starkey 


Car coupling, M. B. Waliace........ 491,301 
Car cow iplings. unlocking lever for. . 491,388 
Car roof covering attac ment, A WN: Montes 491.120 
Car sand box, street, E. De Witt 491,161 
Car signal, J. G. TPotalinson iaserece 491,203 
Car, street, L. J. Hirt...........--- 491,107 
Car ‘ventilator, Bancroft & Hawcroft.. 491,068 
Car wheei, W. J. Willits. 91,456 
Cars, automatic coupling for steam and air pipes 

for railway, J. E. Marble.............esseseeeees 91,291 
Cars, heating and ventilating railway, J. J. Bur: 


wel 

Cars, switch for electrical tram, M. Immisch.. 

Garbo! are light, J. McLaugblin........... 
playing, F. Ames................ 
arate engine coiler, F. A. Flather.. 
Carding engines, apparatus for grindi 
J. Jones... 
Carding machi: pring press 

Case. e Bookcase. 

Cash and parcel carrier apparatus, E. A. Owen... s 


L130 


Cash recorder, A. J. Walters 491,150 
Casket handle, J. MoCarth oan ae 112 
asting ingots, ‘atus for, T. Kaye MI, 
Cement, B. Dreyt MBB nce eseeen 3) 491280 
Ceramic boiler, A. P. Creque. 91,083 
Onair: See Dental chair. Folding chair. Reclin- 
ng chair. Suspended chair. 


See Flue cleaner. 
Clip. . See. Insulator clip. 
Clock, alarm, E. B. 3. Winger . 
Clock, electric, J. H. Dyson. 
Cloth ‘notcher’ ¥. J. Stolle.. 
Clothes pounder, G. Seger.. 
Clutch, C.K. idles 
Clutch mechanism, Griswold, Jr.. 


Coat collar supporter, Ww. ve Culver. 491,337 
Coffee or tea pot, G. G. W. Goodwyn...... 491,478 
Coin actuated mach 91,196 
Collar, horse, W. oF Agi mew..... 1,065 


Combination lock, J 
Continuous kiln, P. L. 
Conveyer, M. Garland 
Core bar, F. L. Clark. . 
Cork cutting machine, Rote & 
sue product, B. G. G. Hudnut. 
ating machine, B. Haii 
ing. ce Car coul ling. Car and air brake 
upling. Pipe co ing. Thill coupling. 
coupling eA, ziehurst & Cole............0000+ 
E. Naylor.......... 
Crank 8 ate . K. Lon enecker. . 
Cross tie, metallic, N. M. Thom: 
Cultivator, double: shovel, Hinkle & Gaither...... 
Culvert, C. B. Davis............c.cccececccccccccceces 491,408 
Cup. See Paint or varnish cu 
Curlin; Wey heater electric, 
Cutter Ce8e..... 
Dampener éroase or iF Sear Ww. 
m per regulatin; paratus, 
Dental chair, A. a Gould 
Dental engine, A. P. Qed. 


es up! 


Dental engine angle attachment, 8. P. Sharp ..... 491.499 
Dental use, surgical forceps for, 'C. EL Blake, Sr.. . 491,464 
adjustab! e, 8. J. Reynolds. 4 
Besuiph ‘urnace, T. Thomas. 91,27 

Die aan} 3 ayer. 
Dies for oF roducing designs on soft metaimaking, 
B. F. Kelsey 


Door check, G. SW Wright. 
Door hanger, J. W. Conchar. 


Door operating device, sliding, F. H. M 491,121 
Door spring, G. W. Wright sean ot, 
Door spring and check, G. W. 491,154 


Draughtregulator, P. W. Cornwell. 
Draw bars, manufacture of, J. Green 
Drawing, testing and correcting free-hand, A. 


Cr 
Drier, W.C. Byrne... <? x 
Driving mechanism. J. v. oe see ae 
Drying in vacuum, apparatus for, onar 
Dye, blue black azo, i Dieh : 
Dye, brown, Gnehm & Schm 


eing machi 
Edgers, re, eravit 
Biectric lock, one 
Electric machine, dynamo, Parrot & Reign 
Electric switch and door lock, combined, J. 
Holcombe. 

Electrical machine, bi 
Elevator. See Hod elevator. 
Emery. wheel dresser, W. W. Brisben.............. 
Engine. See, Dentalengine. Gas engine. Rotary 

engine, Steam engine. Traction engine. t 
ut- 


Extractor. See Bottle stopper extractor. 
ter Peres 


Fan” in ee ‘ 
Fan, fly, W. R. Fowier.. 
Fan, fly, J. W. Kirkman.. 
Fan, vahicle, M. H. Trippe 
Fence, 3, E. Kline. ae 
Fence, wire, Cree 
Ferroferric and ferric oxides, 
ducing, Crossley & Jones.. 
ahah rd or insecticide distributer, D. J. Man- 
nin; . 
File cases, tempo 
File, letter, A. Tengwall.............. 
Firearm, magazine A. W. Savage. 
Fire esca! A. Burgess... 
Fire kindler, th Aohuon. 
Flue cleaner, P. A. Burgess... 
Fiuid meter, Kent & Price. 
Fly catcher, G. D. Horton.. 
Folding chair, C. Kehr.......... 
Fracture apparatus, J. F. Rowley.. 
Fruit picker and pruning implem 
. H. Griswol 
Funnel, A. Gersdorff. 
Furnace. See Boiler 
sulphurizing furnace. 
nace. 
Furnace, M. W. Kee 
Furniture fastening, S H. Stiggleman.. 
Gauge. See ene C4 


cing furnace. De- 
Smoke consuming fur- 


Gane apparatus 
Gas engine, J. 8. Big 
Gas, making pure cae onic acid, 
Gas, manufacturing, J. B. ‘Archer. 
Gas meter, T. F. Downey 
Gate. See Bri ate. Railway gate. 

Gearing, chain, « GATTArd.........cceeeeee evcceee 491,420 
Generator. See Steam generator. 
Glass batch mixer, D. Pugh 
Glove, L. Cox............. 
Governor, P. Lochmann. . 
Grand stand, P. P. Cup! 
ela etc, , com posit! ui 7 of matter for removing, 


Gridiron, electrically heated, W. Mitchell... 
Guns, ejector mechanism for drop-down, w. 
Gymnasiums, weight holder for cabinet, J. E 
Whitney 
Hame staple, C. A. 
Hand power attachment, F. M. Foster.. 
Handle, See Casket handle. 
Hanger. See Door hanger. 
Harness tool, J. Cunningham 
N.L. Peck. -: 


Hoisting ane Cc. Crati 

Hook. 

Hook and eye, C. E. ees aide webbie bi sade boars seeie’s 
Hooks, ae eyes, machine for carding, IW: 


Hooks, met od of and machine for making gar- 
ment, R. C. Manville.. 


oe L. Pusey, 

Teo aaah ren a. pedestals 
nsulated magnetic coil, T. E. Morford....... oe 
Ingulating electric ott otars, 1 ie B. oRortord (r): 
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Insulation of dynamo armatures, T. E. sarin anh 491,490 
Insulator, A. R. La 
Insulator clip, W. H. Edmunds.. 


pron See Gridiron. Smoothing it 
ron. 
Tron. b; Apparatus for the purification of cast, A. P. 
asiie sce dusauesaivesedansesecsesssesssecssie 491,505 
: ae See Window jack. 
Kiln. See Continuous kiln. 
Knitting fabrics, W. Zi0ck.................sesesereee 491,460 
Knitting machine cam cylinder, R. Kirkpatrick... 491,118 
Knitting machine needle, R. Kirkpatrick.......... 491,117 
Knitting machines, extra thread feeding device 
for, L.N. D. Williams .. ........cceeeesereceeees 491,327 
Knitting machines, needle picking device for cir- 
cular, W. Diebel............ ..ccseesecceeeeeeeees 491,089 
Lamp, duplex electric arc, C. E. Scribner. 491,251 
Lamp, electric arc, W. E, Freem: 491,095 


Lamp socket, E. R. Elliott 
Lamps, mindless for lowe 
electric, C dy 


- 491,412 
Last, BE. C. Mood 491,489 
Last’ boring machines - 491,493 
Latch, C. P. Herrmann sini - 491; 
Lathe, A. Catchpole ~ 491,236 
Lathe tool and sup ort, W.L. Cheney. : 491,256 
Lawn sprinkler, J 491,354 
Lock. See Bicycle. ‘Took. Combination lock. 

Electric lock. 

LOCK, M. Higgins.............cceeccscccccccccccceevces 


porting, G. H. Drake « 491,091 
, 8. Wiggins. - 491,455 
Map or chart stand, adjustable, J. H. Kaufman... 491,358 
Mapping or drawing lands, apparatus for, J. F. 

Schrad - © 491,193 
Match, C. M. 491 
Match lighte 4 
Matches, met! 

BOWMAN 65 cic cicsctis stceeessvesiels siieasieea st ossesesie 491,206 
Measuring instrument, electrical, E. G. Will- 

YOUNG... ...eelecc cee eeeeeeee eens 491,457 
Measuring machine, wal! pa) 488 


Mechanical movement, 
Mechanical movement, electro, BE. Gray. 
Medicated ‘vapors, apparatus for administ 

Longstreth & Spun, Maedossedwasesoactces 
Medicine case spring, H. M. Rosenblatt et al...... 
Metal halls apparatus for manufacturing, G. 
a tee 


Metal Yonding machine, E. Partyka..... 
Metal heating device, electic, . Mitchell.. 

487 | Metal spinning ap) ee E. Poite. 491,188 
Metals, process of and compound for coating, We ey 


Metals, refini 

Metals, separa’ tn 

Meter.’ See Fluid meter. 

Milk coagulating product, C. P. Hyr 

Moulding machine, W. B. Sterrit. 

Molten materials, machine for 
treating, O. B. Peck 


Motor. See Spring motor. 
betta # or reaper cutting meskes W. 8. & we 


Nut lock, J. L. Hayward.. 
Nut machine, . M. . High.. 
Oil burner, B. Robe: arts 
Pad. See Chair pad. 

Padlock, permutation, J. A. Hallden 
Pail, butter, L. Daugherty. 
Paint or varnish cup, G. 


avis. 


Pans, implement for lifting, Watkin: less. . 491,393 
Patterns on woven fabrics, producin leaf fetal, 

FF. Lelmann..............sscsescecscccscsecsceee «-- 491,364 
Pencil sharpener, Odell & Smith.... . 491,129 
Pew back, etc., W. H. & C. Roebr. 491,190 
Piano, W. P. Haines......... « 491,42: 
Piano action, F. A. Guth.. . 491,308 
Eicture. mat cuttting device, E.L. Gaylord Eeeaoeve 491,307 
Pipe. See Pobaces’ “ 


pe. 
Pipe coupling, A. pe. 

Pipe wrench, wW. f Walker, 
nes double testing plug for soil, J. F 


Planters, furrow closing attach ment. 
W. Trotter.............ec cece seeee 


Pliers, parallel, Vonhaus & Becker. 491,231 
Plow, W.H. AMMORB......0..00000 491,397 
Plow, F. B. Rowland.. aS sees 491,187 
Post office lock box, F. TR. Ride 491,495 


Pot. See Coffee or tea pot. 


Pottery ware treating clay for, W.M.B_ wer.... 491,074 
Power. See Horse power. 

wer, electrical transmission of, C. 8 Bradley... 491,465 
Printing machine, bed and cylinder, J. Brooks. ... 491,334 
for fabric, G: 7 


Printing machines, doctor-blade 


Crompton. . 91,240 
Pump r ulator, 
Pump valve, J. 
Pumpii ap aratus, portabi . 
Rack. ‘ay rack. 
Railway gate, automatic, F. A. Curtis.............. 491.472 
Railway Brippii ing device, gapte. R. At McCauley: 439 
Railway rail brace, W. E. PAMB side oo cline tees 191,152 
Railway signaling, aectrio’s circuit Tor, L. Thalen. 491,387 
Hallway switch, dee 7 G E. Thu le meeucceesen, ain 91, 

way tracks, evice ‘or preventing sprea ng 

f, Ac H NOWDNCF. see ccseetasenesseenes wer 


Railway trolley, ier B. & A. Kochs 
Railways, j 8, inclosed conductor for electri 
OPKING 3. ose cccesc ses cecacvese vee 
Reclining g ehair, Martin & Walrad 
Recorder. See Cash recorder. 
Refrigerator car, D. W. Riordan.. 
Register apparatus, autographic, G 


ter. 
Regulator. 
lator. 
Rein button, J. T. Swartz 
Retouching device, A. 8. Harry 
Rolling and bendin; metal: inte spiral forms, 
machine for, W. D. Eynon................++ iss 
Roofing, paving, etc., Composition for, D. A: 


See Draught regulator. Pump regu- 


WY AY........cc.ssecceserescceees 
Rotary engine, A. D. Bellinger. 
Salt manu: acturing apparatus, 
Sash balance, E. L. Bullock 
Sash valance, F. P. Johnso 
Sash fastener, A. Barton.. 
Sawmill carriage setting device, Do 
Sawwill carriages, mechanism for operating, i 

A. Reese ct l....... cc. cece cece scene cecetesenneees 
Sawmill carriages, mechanism for operating, J. 


N. Richey et at 491,494 
Scale beam, L. G. Woolley . 491,458 
Scalper. A. Van Camp « 491,302 
Screw cleaning device, W. F. Stevens « 491,144 
Sealing device, bottle, M. N. Lynn.......... . 491,431 
Sealing device, bottle, M.N. & BE. P. Lynn. - 491,432 
Sealing device, bottle, E. P. Lynn.... « 491,433 
Seeder, broadcast, E. H. Grafunder. - 491,167 
Seller, merchandise, F. Towle.. . 491,147 
Sewing machine attachment, R.A: - 491,194 
Sewing machine, book, D. M. Smyth. ~ 491,228 


Sewing machine tension device, G. 
Shears, W. B. Clarke............... 


Shelf, hanging, C. W. Edgerton. 
Ship, steam, Harris. acevo 
Shock binder, C. 8. Unruh... 
Shutter fastener, L. M. Froberg. 91,165 
Signal. See Car signal. 
Smoke consuming furnace, W. Arnemann. Batevslecs 491,233 
Smoothing iron, electrically heated, S. B. Jenk- 1312 
Snap: and puckle, D. W. Simmons. . 491,449 
Soda fountain, A. Schier......... - 491,272 
Soldering iron, electrically heat . 491,311 
Spark arrester, H. B. Maxwell. . 491,367 
Spinning frame separator mec 

tum.. ‘ 491,276 
Sprit ae ” Door sbring. Medici case spring. ae 

ing. See Door spring. icine ge 
Sprin motor, D. H. Smith.............ccceesecceeee 491,140 
Sprinkler. See Lawn sprinkler. 
*Sprinkling device, Schanck & Ellis... 

eta 


are, bevel, A 
Sua See Washstand. 


Stapiss, Series for holding metal 
Starch and cattle food, making, A 
Steam boiler, A. Stirling Sieie ave 
Steam engine, G.Smith..... 
Steam generator, A. Langton....... 
Steam muffler and eating apparat: 
Cc. BE. Healy 
Steam trap, F. 
Steamer, chain, i. I. ‘ei ar 
Steering apparatus W. F. qnaston. 
Stench trap, T. C. Beaumont... 


Ww. J. Brown 
— oe 


pparatus, A. A. Caille............ eee 
stoker, D. Bravier............ wooo e 491,383 


Stove firepot an: 
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Stove knob, H. A. Matthews.....................065 
Stove utensils, rack for hanging, O. Weaver. 
Street sweeping machine, A. Bertram.............. 
Structure, separable skeleton, H. P. De Lastelle.. 


Surgical ligature receptacle, J. E. Lee 
Suspended chair, M. A. Hart 1,172 
Suspenders, G. M. Schambs 491,191 


Swine. J. W. Shipman.... a 491,379 
Switch. See Electric switch. Railway switch. 
Switchboard system, multiple, C. E. Scribner (r).. 11,306 
Switchboard systems, metallic circuit for multi- 

ple, J. A. Seely.............0cccccecce cece see eeeece 491,252 


Switchboard systems, testing apparatus for mul- 
tiple, C. E. Scribner. 
Switch stand, F. A. Beeman.. 


MMS Fad oiosee ca ateaes tote Sater S oats geisG Wuabine sia'eoiveainls's ca 4 
Tie. See Cross tie. 
Tin from iron or steel, separating, T. Twynam.... 491,254 
Tire, cycle, A. Straus 491,386 
Tire, pneumatic, C. H. Gray.. 491,479 
Tire, pneumatic, D. H. Smith............... 491,296 
Tire setter, hydrostatic, C. L. Grimes (r).. 11,307 


Tobacco pipe,.W..Demuth... ............. 
Tool, combination, A. & F. J. Reinhold... 
‘Pool holder, Low & Dahl 
Toy baseball game, J..A. Meaher 
Traction engine, J. A. Stout.... . 
Tramway, overhead, P. F Werne 
‘Transplanter, C. D. Manwaring eta 
Transplanter, H. Moon (r) 

Trap. See Animal trap. 


Steam trap. Stench 


ve, E. H. Gold. 
Valve for kitche 

worthy ‘ 
Valve, pressure reduci 


ng. A. Horne. 
ubbard 


Valve, radiator air, A. Hubbard....... 

Valve, steam-actuated, A. R. Boluss.. 491.506 
Vehicle, two-wheeled, E. McPhee..... 491,125 
Velocipede driving gear, J. Keen et al. 491,429 
Velocipede saddle, W. J. Edwards..... 491.162 
Velocipede support, S. Elliott.... 493,475 


t, S. 
Vending machine, G. L. Slater... 
Ventilator. 


See Car ventilator. Window ven- 
tilator. : 
Violin supporter, G. Narberti.. 
Wagon body, M. M. Baker... 
Wagon, dumping, R. Fitz-Ro: 


Wasbstand, J. P. Hayes . 491,211 
Washing machine, A. C. Brandt 491,073 
Washing machine, W. H. Haydon. 491,424 
Watch, stem winding and setting, L. Favre....... 491,242 


Water by pneumatic pressure, system and devic 
for elevating, C. H. Keeney 7 

Water heater, electric, W. Mitchell 

Water heating and purifying device, 0. 


- 491,116 
491,320 


CHOI oi oo sac Sees cease ve 491,360 
Watering trough, etock, H. Carr 491,077 
Waterproofing oil receptacles, compound f 

GUIDO). ses ons sects svsisins Wee ectnes stig ves 491,284 
Wells, means for handling drill bits for oil or 

artesian, W. Forker..................0005 seseees 491.164 
Wheel. See Burr wheel. 


491,469 
491,353 
491,279 
491,310 
491,146 
491,088 
491,84 
491,111 
. 491,283 
Wrench. See Pipe wrench. 
Wrench, E. L. Essley.... - 491,415 
Wrench, A. Pellet 491,222 
TRADE MARKS. 
Beer, lager, Joseph Kohnle Brewing Company..... 224% 
Beer, lager, H. Rahr’s Sons «» 22,428 
Beverage, certain carbonated, Eclipse Carbonat- 
ing ompany nda wet See einle aide Viee'sa os ose cite di hee dacpieie 
Bicycles, velocipedes, and articles accessory ther 
0, Hulbert Bros. & Co vee 22, 
Bicycles, velocipedes, and articles accessory 
to, Yost Manufacturing Company. . 22,455 
Bleaching compound, Roessler 
Chemical Company........... 22,435 
Bread, G. Alber........ 22,432 
Cashmeres, E. Petel & Co.. 22,422 
Cigars, T. R. Hennessy. 4 


A. 
Extracts, handkerchief, A. B. W: 
Hides, sides, splits or skins, or 8) 

leather, H. Smith : 

Lead, white, A. 


Noodles, egg, G. A. 22,431 
Oil extracts for use as internal and external reme- 
dies for disease, G. W. Hooton................ gee 22,445 


Perfumery, soaps, Oils, tooth powder, smelling ex- 
tracts, rice powders, and cologne, Roger & Gal- 


Prune jnice, Ball & Ch 
Salve, G. L. Baldauf & 
Salves, liniments, plasters, and bitters, 
Seeds, bulbs, plants, and flowers, E. H. 
Starch, wheat, H. Kohnstamm & Co.. 
Starching machines, L. B. Porter... 
Tires, vehicle, Union Cycle Manufacturing Com- 

PADY soca cecisieieccenicces caspatesse sone seenceuesicata's s 
Tobacco, twis 


Washingfiuid, H. Kohnstamm & Co 

Watchcase, composition, Illinois 
Company 

Wine, Bordeaux, Brossault & Co.. 


“Watch "Cas 


++ 22,426 


DESIGNS. 


Button, M. R. Blumenberg.............. a 
Cheek piece, H. L. Heald. 
Cup, C. B. Haviland... 
Dish, T. Haviland... 
Finger ring, H. Lebr.. 
finger ring, J. Rees...... 
Flushing tank, A. D. Sanders. 
Glass dish, T. Singleton, Jr... 
Halter plate, H. L. Heald.......... 
Plane frame, circular, E. A. Schade 
Plant support, A. W. Smith o 
Pulsometer, F’. M. Criswell:. 
Resistance box, BE. Weston. 
Silversmiths’ stock, G. L. C 
Spoon, J. F. Hilyard. 
Spoon, J. Verschuur 


‘s 
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A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25cents. Inordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 


Canadian patents may now be obtained by, the in- 
ventors for any of the inventions named in the fore- 
eng list, provided the y are simple. ata cost of $40 each. 
complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 


“‘Wadvertisements. 


Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion - - - - $1.00 a line 
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LIGHTNING WELL-SINKING 


7 MACHINERY MANUFACTURERS. 
jaulic, Jett ng, volving, esian, 
M Diamond Prospecting Tools, Engines, Boilers, 
%, Wind Mills, Pumps. Ency clopedi By 1,000 
engravings, Earth’s Strata, Determi- 
nation quality water; mailed,26c. 
The American Well Wor! 
Aurora, 
11 & 18 8. Canal 


AURORA. 
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Monmung to appear in the following week’s issue. 


Serew Cut- 
ting Auto- 
matic Cross 
Feed, etc. 


Circular ree 
Saws, Lathe: ofall our 
Mortisers. lachinery. 


Seneca Falls Mfg. Co. 695 Water St., Seneca Falls, N.Y. 


2 91 & 92 WATER STREET, 
Pittsburg, Pa., 
Manufacturers of everything needed for 
ARTESIAN WHEDLLS 

for either Gas, Oil, Water, or Mineral 
Tests, Boilers, Engines, Pipe, 
Cordage, Drillin, ols, ete. 
Illustrated catalogue, price 
lists and discount sheets 
on request. 
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The Sebastian-May Co 


Improved Screw Cutting 
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Power 


Drill Pr 
and 
Outfits. 


Ma chinists’ 


logues mailed on application. 
165 to 167 Highland Ave. 
SIDNEY, OHIO. 
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esses, Chucks, Drills, Dogs, 
and Amateurs’ 


Lathes on trial. Catac Ay 


In all shapes. Manufactured by 


Cowles Electric Smelting and Aluminum 0o., 
Correspondence solicited. LOCKPORT, N. Y. 


NICKEL 


AND 
ELECTRO - PLATING 


Apparatus and Material, 
THE 


SPECIAL NOTICE! 


Two handsome photo-engraved display sheets 
entitled, 

“Recent. Improvements in Air Compressors,” 
“Recent Improvements in Rock D: 
mailed free to an 
advertisement an 
and address. 


lls,” 
one who will cut out this 
mail it to uswith his name 


INGERSOLL-SERGEANT DRILL Co. 
No. 10 Park Place, New York, U.S. A. 
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Our Little Wonder, of 


Hanson & Van Winkle Co, 
Newark, N. Je 
LIBERTY St., N. Y. 
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FREE SITES TO SUBSTANTIAL 
MANUFACTURING ENTERPRISES 


in the rapidly growing towns of Virginia and West Vir- 


QUARRY GRALROARD WORK 
RAND DRILLCo 23 Far Puace news 


Va 


VELOCITY OF ICE BOATS. A COL- 


jection of interesting letters to the editor of the SclEN- 
TIFIC AMERICAN on the question ofythe speed of ice 
boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illustrated f . c 
with 10 explanatory diagrams. Contained in SCIENTIFIC | engravings. Contained in SCIENTIFIC AMERICAN SUP- 
AMERICAN SUPPLEMENT, No. 214. 
To be had at this office and from all newsdealers. 


Price 10 cents. 


ginia, situated along the lines of the Norfolk & Western 

Railroad, possessing CHEAP IRON, CHEAP LUMBER, 

CHEAP FUEL, and RAILROAD FACILITIES Address 
J. H. DINGEE, 333 Walnut St., Philadelphia, Pa. 


DELANEY’S 
Expansion Packings _ 
for Steam, Water & Ammonia 
are best and cheapest. 
DELANEY’S 
Metallic Gaskets and 
Flanges 
make everlasting joints. 
d. J. Delaney & Co. Mfrs. 
Third & Fowler Sts., Milwaukee, Wis. 


ICE-HOUSE AND COLD ROOM.-BY R. 


G. Hatfield. With directions for construction. Four 


PLEMENT, 59. Price 10 cents. To be had at this office 
and from all newsdealers. 


Also Foot Lathes, Tools and Supplies. Catalogue Free 


Sebastian Lathe Co. 


VANDUZEN °Sey" PUMP 


THE BEST IN THE WORLD. | 
Pumps Any Kind of Liquid. 
Alwaysin Order, never Clogs nor 
freezes. Every Pump Guaranteed. 


y 10 SIZES. 
200 to 12000 Gallons per Hour. 
Cost $37 to8'75each. Address 


THE VANDUZEN & TIFT CO., 


102 to 108 E. Second St., Cincinnati, 0. 


No. 8 


FUELS AND THEIR USE—A PRESI- 


dential address before the Society of Chemical Industry, 
by J. Emerson Reynolds, M.D, discussing the modern 
developments of the fuels coal, peat and petroleum. 
Gasification of coal. Natural gas. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT. 
68. Price 10cents, To be had at this office and 
from all newsdealers. 


RIFE’S AUTOMATIC 


SUPPLYING WATER FOR 


ories, Steam Mills 
Residences, Stock Yar 


Inexpensive. 
fully illus. catalogue. 


; Rife’s 


Mfg. Co. Roanoke, 


120-122 Oulvert Street 
OINCINNATI, OHIO. 


Gasified petroleum. 


»HYDRAULIC ENGINE QR RAM 


! Irrigation, Small Towns, Raitroad_ Tanks, 

Fa Dairies, Country 
‘ds, etc. Automatic, 
Efficient, Durable, and 
Send for 


. tFr"See illustrated notice 
in Sci. Am., p.5, July 5, 790. 
Hydraulic Engine 

ae 


INVENTORS’ IDEAS 


working shape b: 
JOHN A. MILLIKEN peleuptnad 


Cor. JOHN AND DUTCH STREETS, NEw YORK City 


Machinists, Pattern and Model Makers. 


FONDA LATHE TOOL. 


Indking round rods of wood. 
or tool post. 


Price $3. 


id : Made by 
CHANDLER & FARQUHAR, 


No. 179 Washington Street, Boston. 


GB Send for catalogue of Tools, 


MINING 


AND 
Also, M 
dents only need know 


DP. STEEL, IRON, 
\ He ing Machinery, Woolen, Co’ 
Tile Works, Filters, Spark 


Coffee Machinery, etc., etc. 


put into_ practical 


This new and useful tool is in great 
demand by Pattern Makers, etc., for 


may 
am be held in the hand 


PROSPECTING TAUGHT BY 


ECHANICAL DRAWING, Mechanics, Arithmetic 


and Malt Houses, Distilleries, Filter Presses, 1 
Arresters, Gas and Water Works, Oil, 


LATEST IMPROVEMENTS, 
NEW STYLE. 
NEW PRICES, 


ae ee GROWING RAPIDLY in FAVOR 
IMPROVED MODERN 
ENGINE LA T H E S DESIGNS 


MUD: A MATERIAL IN PERSIAN 


and Eastern Architecture—By William Simpson, R.L., 
M.R.A.S. An interesting London Society of Arts lec- 
ture on the mud-built structures of the East. With? 
illustrations. _Contained_in SCIENTIFIC_AMERICAN 
Price 10 cents. To be had at 


SER 


Cutters {ips ctesse UlEVER GETS DULL 
SCUTSGROOVES AND FACES NAPIOLY. SENG FOR CIRG 


THOS. WRIGLEY 85 S'* AVE. CHICAGO ILLS. 


WW. Fi. KEMP & Co., 
PLATERS’ ROLLING MILLS 


All sizes of 
Fine Silver for Electro and Hand Platers, 


Also ALUMINUM, 
In Sheets, Wire and Tubing of all Gauges, 
176 and 178 HUDSON ST.,, 


Mention “Scientific American.” NEW YORK. 
KE CHEMICAL CO. 


‘ OFFICES lOGrano St.New Yorn USA. 
\e WORKS. 
5 

> PLAT 
v 
cy) 
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ZUCKER & LEVETT 


FLUSHING NY. 
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Pa 


ATING 
PLIES & POLISHING MATERIALS 


** QUTFITS. 


MAIL 


. To begin, stu- 
DIPLOMAS Awarded. 


how to read and write. 


Low Prices. Send for FREE Circular to The Correspondence School 
of Mines, Scranton, Pa. 


COPPER, ZINC, BRASS, TIN, 


And all other Metals Perforated as Required for Grain Cleaning and Min- 


Pa and Pulp Mills, Rice, Flour and Oil Mills, Sugar 
tone, Coal and Ore Screens, Brick and 
Gas, and Vapor Stoves, 


Standard Sizes Perforated Tin and Brass always in Stock. 


THE HARRINGTON & KING PERFORATING CO., Chicago, 


And 284 Pearl Street, New York. 
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ONLY A Practical Little Book. 
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ALUMINUM: ITS USES AND AP. 


plications. A valuable and interesting article by G. L. 
Addenbrooke. Contained in SCIENTIFIC_AMERICAN 
SUPPLEMENT, No. 859. Price 10 cents. To be had at 
this office and from all newsdealers. 


THE GLOBE AUTOMATIC INJECTOR 


The Latest and Best 
= BOILER FEEDER 
I] Wed Restarting, 
Simple, 
Positive. 
Eagle Lubricator Co., 


108 Canal Street, 
CLEVELAND, O. 


Steel Type for Writing Machines, 


J. D. MALLONEE, M’f’r, STOCKTON, N. Y. 


SRST niacwanie 


B CS 
L&ESS 
Ure vonen Co, 


gi AND CHICAGO. 
The Compass,” illustrated 
monthly, W.Cox,Editor. The 
only jour. devoted to the in- 
struments & methods of the | 
engineer, surveyor & drafts- | 
man, Subscription $1.00 a year. 


ESTABLISHED 1845. 


The Most Popular Scientific Paper in the World 
Only $3.00 a Year, Including Postage. 
Weekly—52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
ete. Complete list of patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
T1I#1C AMERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollats by the 
publishers; six months, $1.50; three months, $1.00. 

Clu bs.—Specia] rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of nvelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make all orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 


a 
THE 


Scientific American Supplement 


This isa separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. ‘THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archzeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
ete. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check, 

MUNN & CO., 361 Broadway, New York, 


———_ 9 ——_— 
ding Editi 
Building Edition, 

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equa 
to about twd hundred ordinary book pages: forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustPating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, ciy and country, including those of very mod- 
erate ‘Ost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 


361 Broadway, New York. 
BEATTY 


Pianos. Organs, $33 up. Want agents. 
Cat’g free. Dan’1F. Beatty, Wash’ton.N. J. 


FEBRUARY 18, 1893. | 


Scientific American. 


tit 


A Great Repository of Practicaland 
Scientific Information. 


One of the Fullest, Freshest, and Most Valuable Handbooks 
of the Age. Indispensable to Every Practical Man. 


Price $2.00. 
Free of Postage to any Address in the World. 


The Tehas-Chomise! Retest Don 


Containing Several Thousand Receipts, coving the 
Latest, most Important, and most Useful Di scowries in 
Chemical Technol OF. and their Practical Application 
in the Arts and the ustries. Edited chiefly from the 
German of Drs. Winckler, Elsner, Heintze, Mierzinski, 
Jacobsen, Koller, and Heinzerling. With additions by 
William 7. Brannt, Graduate of the Royal Agricultural 
College of Eldena, Prussia, and William H. Wahl, Ph. 
D. (Heid.), Secretary of the Franklin Institute, Phila- 
delphia. Tilustrate: by 78 engravings, one volume, over 
500 pages, 12mo, elegantly bound in scarlet cloth, gilt, 
closely printed, containing an immense amount and a 
great variety of matter. 


Price $2.00, free of postage to any address in the world. , 
G7 A circular of 32 pages, si ing the full Table of Con- 
tents of this importani ok, sent by mail free of postage 
toany one in any part of the World who will furnish his 
Tress. 


HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS 
$10 Walnut St., Philadelphia, Pa., U. S. A. 


WHERE TO LOCATE 
NEW FACTORIES. 


The Illinois Central Railroad Company is desirous of 
calling the attention of capitalists and manufacturers 
to the advantages possessed by the different cities and 
towns on their Southern Lines and on the lines of the 
Xaz00 3 Mississippi Valley Railroad Company, in the 
shape o: 


UNLIMITED RAW MATERIAL, 
PROXIMITY TO MARKETS, 
CHEAP LABOR, 


Fuel, etc., and believes that it needs but a presentation 
of their merits to attract the careful attention of all in- 
terested in converting the 1aw materials to be found on 
their lines into the finished product. Prominent among 
these are cotton, hard and soft wood, clay, fruits, vege- 
tables, etc. A descriptive pamphlet of 150 pages, en- 
titled “‘ Where to Locate New Factories,” has been Is- 
sued by the Company, and a copy will be sent free on 
application to the undersigned, who will also give any 
further information as to 


INDUCEMENTS OFFERED 


by the different localities for desired industries. 
dividuals or companies wishing to embark capital in 
cotton, clay, wood-working, canning or other industries, 
can find a profitable field and hearty co-operation. For 
particulars address GEO. C. POWER, Industrial Commis- 
signer J. Cc. R. R., 58 Michigan Avenue, Chicago. 


A MARVEL OF POWER SIMPLICITY & LOW COST 


ALWAYS READY, NO nER, NO FIRE, NO EN SINEER,NO 
LICENSE, NU'DA STATIONA MARINE aNd 
PORTABLE ENSINES, FOR EATS, PUMFS FACTORIES ETC 


SMALL SIZES A SPECIALTY. 


SAFETY VAPOR ENGINE Co. 


i6 MURRAY ST, NEW YORK. 


household invention, splendid 
dress H., 1110 N. H. Ave., Wash- 


ARTESIAN 


Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1,000 feet. 
Write us stating exactly whatis 
required and send for illustrat- 
i ed Catal: e. Address 
PIRKCK AK'THSLAN & OIL WELL SUPPLY CO., 
80 BEAVER STREET, NEW YORK. 


SAVE MONEY 


@65 High Arm “Kenwood” $25.50 
@55 High Arm “Kenwood” $22.50 
850 High Arm “Ariington” $20.50 
@45 High Arm‘‘Arlington” $18.50 
The “Kenwood” is the latestimprov- 
ed and BEST sewing machine made. 
Lightrunning. Noiseless, Self-setting 
needle. Seif-threading souttle. Auto- 
mAtic bobbin winder, Warranted ten 
years. Allattachments free, We ship 
anywhere to anyone in any quantity 
i at wholesale prices and pay freight 
or give ten days’ free trial in your own home, No money 
reyuired inadvance. We also sell Standard Singer ma- 
chines at $16.50, $14.00 and 89.50. Send at once 
for free catalogue, CASH BUYERS’ UNION, & 
158-160 W. Van Buren St., B 653, OHICAGO, ILL. 


STEEL TYPE FOR TYPEWRITERS 


Stencils, Steel Stamps, Rubber and 
Mei ype Wheels, Dies, etc. 
Model and Experimeutal Work. 
Small Machinery, Novelties, etc., man- 
ufactured by special contract. 


For Sale—Necessar 
for “* World’s Fair.” “Ad 
ington, D. C. 


Power Wringing Machines, Drying and Ventilating 
Fans. All styles of Trucks made to order. Catalogues 
free. GEORGE P. CLARK, 

Box L, Windsor Locks, Conn. 


“ECONOMY IS WEALTH.” 


Canvassers wanted to sell the New Mo- 
del Hall Typewriter, Why will 
S people bay a$i00 machine when $30 will 
parchase a better one? Send for illustrated 


N catalogue and terms to County Agents. 


Addreas N. TYPEWRITER CO.. 
611 Washington Street.Boston, Mass, 
Mention Scientific American, 


22a Here 


W™ BARAGWANATH & SON 
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Py and agents profit. Bend for 
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CHAPMAN VALVE MANUFACTURING COMPARY, 


MANUFACTURERS OF 


Valves and Gates 
For STEAM, WATER, GAS, AMMONIA, OIL, ACID, Etc.; also 
GATE FIRE HYDRANTS. 
We make a Specialty of Valves for Superheated and High Pressure Steam, 100 Pounds 


ssure and iy ards. 
General Office and Works, INDIAN ORCHARD, MASS. 


Treasurer’s} 72 KILBY STREET Chicago 
meet Resa > is820 24 WEST LAKE STREET. 
Send for Circulars and Prices. 8 


The Mosely Improved Water Heater 


RMAGIC LANTERNS osm Water 


, ‘Combustion Perfect--No Ventilatin 
v QIL LAMPS HAVE NO EQUAL Flue Required. Specially adapted fe 
F Stationary Baths, Lamidres, ets, May 
be used in connection with water serv- 
ice or otherwise. Send 2c. stamp for 
catalogue giving full expsanation, also 
illustrating 18 Styles of the celebrated 


Mosely Self- Heating Folding Bath Tub. 
181 M. 80. Canal St, Obicago, Il. 
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SCIENTIFIC AMERICAN SUPPLE- 
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MENT. Any desired back number of the SCIENTIFIC ; 
AMERICAN SUPPLEMENT can be had at this office for id 
10 cents. Also to be had of newsdealers in all parts of Electric 
the country. : 
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Full Nickel- 
Plated, Rub- 


volver. 


114 S. Tennessee St.. INDIANAPOLIS, IND. 


Astronomical Telescopes 


of superior defining power, 
Photographic Lenses, etc. 
Manufactured by 
WwW. & D. MOGEY, 
Bayonne, New Jersey. 
2 Send for new catalogue. 


Sin. ong, rifle barrel $4 in. Long fluted cy! 

inder. row curved hammer, which Brevents ac 

cidental discharge. Weig! oz. Cu is ow g 
and send with order and we will ship by express ©, O.D. If 
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For cash with order for § we will give you One, Eres 
W. HILL & CO., Gun Dept., 207 State St. CHICA 
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er’s Popular Electrician 
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LARGE WATER TANKS 
Hm PPLANS DA SPECIALTY. 

SPECIFICATIONS F GRNISHED 

FOR FOUNDATIONS & TOWERS 


N2 217 E.MAIN St. Loutsvit 


cientific Book (jatalogue 


RECENTLY PUBLISHED. 


Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. , 


MUNN & CoO., Publishers Scientific American, 
361 Broadway, New York. 


WooDEN TANK 


aa’) nF 
W SYPRESS LUMBER ofKLECTRICITY. By Edw. Trevert. 50 
ECatowete (ots) Illustrations. 120 Pages. All about 
K Electric Bells, Batteries, Dynamos, Motors, Railways, 
LE Welding, etc. Post-paid Book and Paper for 85 cents. 


BUBIER PUB. CO., LYNN, MASS. 


Y. 


vou USE GRINDSTONES? 


If so, we can supply you. All sizes 
> mounted and unmounted, always 
kept in stock. Remember, we make a 
specialty of selecting stones for all spe- 
cial purposes. &8~ Ask for catalogue. 


The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland, 0. 


THE DENSMORE 


SURPASSES THE OLDER MACHINES in many ways, but in none 
more than in its true and unimpairable alignment. * 

THE FAMOUS CARNEGIE STEEL CO., Pittsburgh, are among the 
great concerns that have adopted it, and have just purchased the fifteenth. 
« Their chief stenographer, after subjecting a number of these machines to 
months of hard work, says: “The alignment is still perfect.” Our operators 
everywhere corroborating this, call the Densmore 

“THE WORLD’S GREATEST TYPEWRITER.” 


Densmore Typewriter Co., 202 Broadway, New York 
BERLIN BuUve 


VITRIFIED BRIGK. 


An indestructible product, impervions to water and 
acids, for room linings and fiooring. Especially useful 
in chemical works for lining Digesters. 


NEW YORK BRICK AND PAVING CO., 


SYRACUSE, N. Y. 


KerSTORE NOL 


———— 


A complete Directory of the 


STEAM USERS IN OCONNEOTIOUT FOR 1898 


is now ready, price $3.00. L. F. Middlebrook, Publisher, 
P.O. Box ; Hartford, Conn. . , 


2. SOLID GOLD 


1s) - FILLED WATCH 
ES 


woe Guaranteed 20 Years. 


FREE 2ccnuing sci siied watch to every. 
reader of this paper. Cutthis out 
and send it to us with your nameand ad- 
drees,and wewillsendyou thiselegantwatch 
by express for examination,and if Zouthink 
A it equal in appearance to any $30.00 gold 
<3 watch, pay our sample price, $7.95, and itis 
yours. We send with itourguarantee that 
Joucan return itat anytime within one year 
ifnot satisfactory, ndif yousellor cause 
the sale of six we will giveyou ONE FREE. 
Write at once, we shall send out samples 
for sixty days only. Address 


THE NATIONAL M’F'C 
& IMPORTING CO., ' 
894 Dearborn St., Chicago, Mlincis. 


TO BUSINESS MEN 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
ig many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
G MACHINE FREE ries, and is read in all the principal libraries and reading 
toexaminein any HIN! Sent any- rooms of the world. A busincss man wants something 
4 Phere without pnereent ta. advance. more than to see his advertisement in a printed news- 
E* ever m de. Qur terms, conditions and everything paper. He wants circulation. This he has when he ad- 

far more liberal than any other house ever offered. vertises in the SCIENTIFIC AMERICAN. And do not let 

the advertising azent influence you to substitute some 
other paper for the SCIENTIFIC AMERICAN, when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the SCIENTIFIC AMERICAN. 


STOW MFG 00. 


G4&OSTATE ST 


THIS $11 to $17 
Sew! 


For for full particulars, etc., cut this advertise 
ment out and send to usto-day. Address 
Alvah Mfg. Co., Dp. €291 Chicago, IL 


SAVE HALF ON NEW 


\BICYCLES 


low. argest and oldest 
dealers inthe U.S. We sell 


WORKING MODELS & LIGHT 


m ASScycle forFl2; ers aS 
AUS 
(LEN 


*; everywhere. ‘pay- 
TiS J ments if desired. Cata. free. 
SS Pause, Hazard & Co 


- red os 
— ee ieee 16 Gs. PEORIA, ILL. 


Hatch Chickens by Steams. 
IMPROVED EXCELSIOR INCUBATOR 
Willdoit. Thousands 


f in succenaful oper.' 
ation. Simple, Per fectand Se/f-Regulating. 

Cire Lowest-priced first-class Hatcher made. 
lars free Sones to mete a Ja rf er Peroehtage 
of fertile eggs at less cos! n any other, 

Send 60. for Illus, Catalog.~ GEO. M. STAML, Quiney, Il, 


For rates see top of first column of this page or ad- 
dress MUNN & CO., Publishers. 
361 Broadway, New York 


STEREOPTICONS. 
MAGIC LANTERNS anpb 


ACCESSORIES, SEND FOR CATALOGUE 


To CHAS BESELERmaxtr2l8 CENTRE ST. 
NEW YORK: 


SELTZATEURS 


for home-made Soda Water, ete., $4.50and up. Family Ice Machine $10 and up.__ Filte! 
$1.25and up. Cookers,$l I. DERMIGN Ww : ” va 


» 126 West 25th St., New York. 


N IDEAL STUB PEN-Esterbrook’s Jackson Stub, No. 442 


A specially EASY WRITER, a QOOD 


those who use a STUB PEN. ASK 
$1.00 per gross.) THE ESTERBROOK 


MACHINE 


INK HOLDER and a DELIGHT to 
YOUR STATIONER FOR THEM. Price, 
STEEL PEN CO., 26 John St., New York. 


NS DEVELOPED. Send for Model Circular. 


© 1893 SCIENTIFIC AMERICAN, INC. 


INVENTIONS 


Practically Developed. HLECTRIC CUTTER CO., 166 
Elm Street, New York (E. D’ AMOUR, Supt.), Machinists, 
Pattern and Model Makers. 


PROPOSALS. 


UNITED. STATES ENGINEER OFFICE, WILMING- 

ton, Del., February 1, 1893. Sealed proposals for 
dredging and excavating for the construction of an in- 
jJand waterway from Chincoteague Bay, Va., to Delaware 
Bay, Del., will be received at this office until 12 o’clock 


noon, March 2, 1893, and then publicly opened. Specifi- 
cations, blank forms, and all available information will 
be furnished on application to this office. WM. F. 
SMITH, United States Agent. 


DEFIANCE 


MACHINE WORKS. 


DEFIANCE. OHIO.U.S.A. 
“> BUILDERS OF * 


HUB, SPOKE,“ 
WHEEL, BENDING, 
WAGON ,CARRIAGE 
<S_ AND HOOP ~% 
| MACHINERY. | 


SEND FOR CATALOGUE. 


ATENT SPOKE DRIVER. 


WATER rere de 
Send for our fine 


uoeauence WHEELS 


GATES ROCK & ORE BREAKER 


Capacity u pt 0200 tons per hour. 


Has produced more ballast, road 
metal, and broken more ore than 
all other Breaxe 8 combined. 

Builders of High Grade Mining 
Machinery. Send for Catalogues. 


GATES IRON WORKS, 
we 5 OC So. Clinton St., Chicago 
136 C, Liberty Street, New York. 
287 C, Kranklin St., Boston, Mass 


SCIENTIFIC EXPERIMENTS. — DE. 


scription of some simple and easily performed scientific 
experiments. Foucault’s pendulum, exchange of water 
and wine, the bird in the cage, the five-pointed star, the 
sum of the angles of a triangle, surface of the sphere, 
with 6 illustrations. Contained in SCLENTIFIC AMERI- 
CAN SUPPLEMENT, No. 875. Price.10 cents. To be 
had at this office and from all newsdealers. 


AND FINE GRAY IRON ALSO STEEL 


\| LEABLE «, CASTINGS FROM SPECIAL 
I | Dif mofo / CINE TINNING Gps aT 


; oMAS DEVLIN B60. FN Se 


AP ANA 


LEHIGH AVE. & AMERICAN ST. PHILA 


wuts Wanted for ‘the Life and Publicservices of 


JAMES C. BLAINE 


Only complete work pub.; complete outfit mailed for 
0c. Address, National Pub. Co., Chicago, Ill. 
c 0 N TRACT WanTeo FoR a -¢ PRICES 
1 WL BE GLA TO wal 
Pm ONVOUR RE PREPPY rc 
I SPECIAL FACHITIES cr MAKING moD 
< ~ i = 


RS = 


cS 


The Belknap Little Giant Water Motor 


Best W ater Motor, most powerful and 
efficient machine on the market. 
Electric Motors and Dynamos. 
Combined Water Motorsand Dynamos. 
Cyclone Coffee Mills for Grocers’ use. 
Combined Motor and Mill in one case, 
Tun by water or electricity. 
Write for Circulars. 


BELKNAP MOTOR CO., 
23 Plum 8t-, Portland, Maine U.8. A. 


SCIENTIFIC AMERICAN DYNAMO. 


Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescent lamps, or of being used as a 
5h. BR Rotor, This machine was constructed especially 
for the benefit of the readers of the Scientific American, 
by Mr. W. 8. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contaired in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 865. Price 10 cents. To 
be had at this office and from all newsdealers. 


SON CARY Se 
3STEEL rove 


OF EVERY DESCRIPTION 


for our list of 19 Cata- 


242 W. 2974 ST NEW-YORK 
logs of Music and 


SEND Musical Instruments. 


W.Sroky, 26 Central St.,Boston, Mass 


Subscribe for the Scientific 


American. No one should be 
without it. Copies should 
be preserved in files. 
Fully illustrated, 
Copyrights, 


ps Designs, etc. 


Handbook and information 

concerning Patents sent free of 

charge. Oldest bureau for securing Patents in 

America. Over 100,000 applications have been 
filed by MUNN & Co., 361 Broadway, N. Y. 


DEAPNESS. &. HEAD NOISES cure 
heard, Successful when ail remedies fail, Solde RE 


only by F. Hiscox, $58 B’way, N.¥. Write for book of proofs’ 


Jones Bros. E Oo.. Cin'tt. 0. \ 


112 


Scientific 


American. 


[Fepruary 18, 1893. 


DWMavertisements. 


Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion - - - - $1.00 a line 

‘he above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. ‘avings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. 
received at Publication Office as earl y, as Thursday 
morning tO appear in the following week’s issue. 


OVERMAN WHEEL CO. 


BOSTON. WASHINGTON. DENVER. SAN FRANCISCO. 


A. G. SPALDING & BROS., Special Agents, 


CHICAGO. NEW YORK. PHILADELPHIA. 


“comm Pointed” Wood Seraws 


Patented May 10, July 19, 1887; Oct. 29, 1889; 
Aug. 19, Oct. 21, 1890; April 7, May 12, 1891; 
July 19, 1892. 

Its Advantages are : 

1. Stronger than a common screw. 

2. Uniform and wide slot. 

3. Requires the use of but one bit in hard 
wood. 


4, Inserted easier. 
5, Centralized point. 
6. Superior holding power. 


7. Thescrew being Cold Forged. instead 
of Cut, leaves on its entire surface a 
metallic skin. 


a Send for samples to 


AMERICAN SCREW CO. 


PROVIDENCE, R. I. 


Printing « Telegraphs 
FOR EVERY PURPOSE. 


Messages printed in plain type. Can be operated by 
any one. NO skilled labor required. Quick comm unica- 


tion, with absolute certain inty of 

Portable machines, wires, ‘or temporary 

connections. Wires of any ama ee tverie out, from a few 

feet to a thousand miles. 

THE EQUITABLE MFG. & ELECTRIC CO. 
44 BROADWAY, NEW YORK. 


of Paireng is of message. 


A modern instance 


of fine brains and fine machinery 
getting together to produce the un- 
expected— is found in the new, 
‘quick-wiading Waterbury, a watch 
with the best featuresof a high-cost 
timepiece, yet at only a fraction of 
the price. 

It has a remarkably close adjust+ 
ment and jeweled bearings—which 
make it an accurate time-keeper ; 
while taste, elegance and genuine- 
Ness are combined in its outward 
appearance. 


It ishandsome enough for Sun- 
day and cheap enough for week- 
days. May save banging your 
Sunday watch. Any jeweler will 
show you many styles of the new, 
Galckewisae’ Waterbury. $4 


Pans 


MESSRS. MUNN & in connection 
with the publication of the SorENnnNe 
AMERICAN, continue to examine improve- 
ments, sate to act as Solicitors of Patente 
entors.. 


ness, On very reasonable terms. 

A pa fag fa sent free of charge, on application, con- 
taint I information about Patents and how to pro- 
cure ft! 
Designs, “batonts Appeais, Reissues, Infringements 
Designs, | Baton elected Cas Cases. Hints on the sale of 
Patents, etc. 


Weailso, send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of 
Patents it all the principal countries of the world. 


MBENN & CO., Solicitors of Patents, | 


361 Broadway, New. York.. 


BRANCH OFFICES.—No. 622_and 6% F Street, Pa- 
eific Building ae 7th Street. Washington, D, C. 


ge ag must be, 


directions concerning Labels,. Copyrights, |. 


THE GRIFFIN MILL 


A perfect pulverizer of all refractory substances by either 
the wet or dry process, 
than any other Mill, and is conceded to be the only perfect 
pulverizing Mill manufactured. 

For FREE Illustrated Pamphlet address 


BRADLEY FERTILIZER CO., 92 STATE ST, BOSTON. 


It works better and at less expense 


DRILL CHUCKS, 


T WILMOT & HOBBS 


. ESPECIALLY SOLICIT GRDERS FOR 


WEG, COMPANY 
’ HOT RES, in a 


'D BAND, STRIP 


COLD ROLLED Si ST | int 3 ‘star 


FOR DIFFICULT PRESSED, STAMPI 


LARGE CONTRACTS SOLICITED FOR AUTOMATIC,HEAVY & DIFFICULTSHEET METAL 
BLANKED, STAMPED & DRAWN WORK,TUBES ic. NICKEL & BRASS PLATING, 


TINNING,JAPANNING & DIE MAKING. 


BRIDGEPORT, CONN. 


~~ * Motor of I9* 


% to 50 H. P. 


K/ 
, \ol Work, and by Any One. No Boil- 
oe Koh er! No Fire! No Steam! No 
_ Ashes! No ce No = 
neer! A 


CHARTER Gas" ENGINE CO. 
O. Box 148, sterling, Ill. 


MECHANICS’ TOOLS. 


If you are interested in Tools as a manufacturer or 
amateur, you should have a copy of our new cata- 
logue. Our 1892 edition is avery elaborate and com- 
plete book of 704 pages, handsomely bound in cloth. 
‘he book will be sent to any part of the world, pre- 
paid on receipt of $100, and the money thus paid 
il be refunded wit hthe first purchase amounting 
bh 1080 or over. Every manufacturer and amateur 
should have this catalogue, even if they do not in- 
tend buying their Tools and Supplies of us. 
MONTGOMERY & CO., Kine Tools, 
105 Fulton Street, New York City, N. Y. 


Economy, Kellability, 
Simplicity, Safety. 


Caine and driving 


Fo Agencies : Ph. Roux et Cie., 54 Boulevard du Temple, Pari: 
ys No. 5, Berlin, Germany. Selig, Sonnenthal & Co., 85 ‘Queen vi 


“IMPROVEMENT THE ORDER OF THE AGE.” 


The Smith Premier Typewriter 


Embodies the most Progressive Mechanical Principles. 
All the Essential Features Greatly Perfected. 
Perfect and Permanent Alignment. 
All type cleaned in Ten Seconds without Soiling the Hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 


We have 20 branch offices in the principal cities throughout the United States. 


Write “THE PRATT CHUCK Cor dd ae ville, wk for 
tree illustrated catalogue of POSTTIVE DRIVING, DeiLt 
CKas, showing the only BIEy Cen eer devised for 


rills. 


France. E. Sonnenthal, Jr., nent From 
ctoria Street, London, E. C., En, 


STEAM PACKING 


Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRER, 


H. W. JOHNS MFG. CO., 87 Maiden Lane, N.Y. 


AGE FITS WANTED For FINE TOOLS m evervshop, 
araoae ©.H.BESLY & CO. 
AND AGENCY. CHICAGO, ILL.U.S.A.—— 


Easiest Running, and Nearly Silent. 


‘anGoypywwy 40, puey 


Anybody can operate it. 
Catalo; 
CO., | 


No one ever wrote | 000 Letters an Hour, 


that is, unless they first wrote one and then copied the rest on an 


EDISON MIMEOGRAPH : 


Invented by Thos. A. Edison. For Daily Office Use in duplicating both bandwritin aE an and i typewriting 
. Simple—Compact—Cleanly—Cheap. 0,0 : 

es and Samples of \\ ork sent free upon application. Masutactered only by the A. B. DICK i 
54 E. Lake St. Chicago. | Branch | Offices, 47. Nassau St., N. _Y. City, is SO. Fifth &t., Phila. : 


indorsed by over 


eee 8 LE — 


HOWARD- ALLARD SPI RAL eTCH 


— 
TRIPLE BIT SCREW DRIVER. 


50, 
Spiral 
A ies Patent pit 


Price $1; 
Beree Howara-A/lard ork but mere play. 
erew Driver makes w: 
work can only be one with Perfect Tools. it i 
two sizes, ed in strong box, three bits. Press on 
screw, the Spiral settlesit. Get it of your Jobber. Full 
circular and prices Py addressing ese Sole Agents, 
THE ALFO ELE_€ 
Chambers Street, NEW YORK. 


TRU AMERIGAN BELL TELEPHONE G0, 


95 MILK ST., BOSTON, MASS. 


ie 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech hy all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
Tht the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all -the consequences 
thereof, and liable to suit therefor. 


APPEALS. 


The AUTOGRAPHIC 
REGISTER. 


A Labor-Snving 
Business System. 


nd Accuracy. 
Chicago "lesan Register Co. 


150 E. Monroe Street, 
CHICAGO, ILL. 
Send for catalogue & price list. 


Wie POWE TO RENT.—Day use of 


second best power in Mich- 

igan. Owned by city. Night use reserved for elec- 

tric lighting. Good manufacturing interests seek- 

ing cheap water power, investigate. ELECTRIC LigHT 
COMMISSIONERS, Marshal. 


Whe Ortide [ory 
Bc ek ie 77h 


W.BORCUT), Gemtca, CORRESPONDENCE soutttfP” 
THE COPYING PAD—HOW TO MAKE 
and how to use; with an engraving. Practical directions 
how to repare ‘the gelatine pad, and also the aniline ink 
by whic e copies are made, how to apply the written 
letter to the pad, how to take off copies of the letter. 
Contained in SClENTIFIC AMERICAN SUPPLEMENT, No. 
438. Price 10 cents. For sale at this office and by ali 
newsdealers in all parts of the country. 


aenfercing Honesty Erice 10 cents each, or $1.30 


THE COMET CRUSHE. 
eet Oh Beat 


& CHALMERS 


b LTON ST 


ae 3 


SAWS wiiintermen tp SAWS 


send us their full address for a copy of Em- 
Book of SA WS, new 1892 edi- A 
e are first to introduce | NATURAL 
Gas for heating and tempering Saws with 
wonderful effect upon improving their qua- WwW 
lity and We hness, en ab. nee to re fice 
prices, reas EM ERS N. SMIT 
& CO. Atnited). Beaver Falls, bat 


ACCOUNTANTS 

who use the Comptometer 
B have no trouble with their 
trialbalance. Has it ever oc- 
E curred to you that by getting 
one you might save lots of 
time, avoid mistakes and not 
ruin your nerves? 

Write for Pamphlet. 

FELT & TARRANT MFG CO. 

52-56 Ittinors St., CHicaaco. 


wy 


< 


# are not worth a dollar — Columbia bicy- 
cles are worth their price —no more— 
@ we don’t build bicycles for fun — we give 
you your money’s worth — beware of the 
man who says he gives more — our beau- 
tiful book about Columbias is yours free 
at Columbia agencies — by mail for two 
two cent stamps— Pope Mfg. Co., Bos- 
eee New York, Chicago, Hartford. 


KODAKS 


For Snap-Shots Out-Doors, 
For Time Exposures In-Doors, 
For Flash-Lights at Night, 


+ are the most compact 
The Junior aoe a mane: 4 Perec 
adapted to hand or trip 
. Kodaks ° “use. Can be used with roll 
films or glass plates. Fitted with focusing index 
and counter for exposures. 


$40 and $50. 


EASTMAN KODAK CO., 
Rochester, N.Y. 


{ Catalogue. } 


MILLER & VAN WINKL 


TEEL WIRE AND STEEL SPRINGS 
(Gea 


EMPERED [ IMPRESSION A EXTER SION SPRING 
AS PEGIAL 


S 
Ge 
oc 
‘i 
oa 
= 
is 


STEEL WIRE 


ke 


LIFE SAVING DEVICES. — A COL 
lection on 31 suggestions of devices for comm unicating be 
ween ore and stranded vessels, offered to the 
econ Tarn Graphic by various correspondents. With 
100 illustrations. Contained in SCIENTIFIC_AMERICAN 


SUPPLEMENT. Nos, 848, a Peper 851, 852, 
$54, 861, S82, 864, 869, 8 , 874 and 884. 
for She series. To be had 


at this office and from all newsdealers. 


THE ARMSTRONG MACHINES, 


For Outting 0 ffand Threading Pipe. 
For Hand 
or Power. 


No.1 cuts off 
and threads 
1 to 3 inch. 


\, No.3 cuts off 
Land threads 1 A 6 inch. 
Z ur aim is to make 
these machines as good as 
ur Stocks and Dies which are universally acknowl. 
edged tobe THE BEST. £2- Send for catalogue. 


THE ARMSTRONG MFC. co., Bridgeport, Ct. 


A GENTLEMAN'S LAUNCH 


he maint POE ta PE MALO RE 


For Electrical and Ex- 
perimental Work. 
For Gunsmiths & Tool 
Makers. For General 
Machine Shop Work. 

y High Grade Tools; 

elogant in design, su- 
. petior in constraction. The best foot power 
3 iathes made, and quality considered, the 
cheapest. Send for catalocue and prices 
Ww, F. & OHN BARNES Co., 1999 Ruby St., Rockford, Ill. 


FOOT POWER LATHES 


EDISON INCANDESCENT LAMP 


IS THE ONLY INCANDESCENT LAMP LAWFULLY MADE. 
All others infringe the Edison Patents, and nre counterfeits. 
THE RICHT OF THE EDISON COMPANY TO AN INJUNCTION ACAINST 
INFRINCERS HAS BEEN DETERMINED BY THE U.S. CIRCUIT COURT OF 
COPIES OF DECISIONS SENT ON APPLICATION. 
CENERALDL BSLECTRIC COMPANY. 
BRANOH OFFICES: 


44 Broad Street 620 Atlantic Avenue ....Boston, M: 
is and 175 Adams ptreot ‘Chicago, il. | 509 Arch Street... Philadelphi: 

264 West Fourth Street. neinnati, O. | 401-407 Sibley Stre . §t. Paul 
Gould Building........ .Atlanta, Ga. | 1333 F Street N. W.. - Washington, D. C. 
15 First Street............... San Francisco, Cal. | Masonic Temple ...... .....-+...+. Denver, Colo. 


© 1893 SCIENTIFIC AMERICAN, INC. 


YOUR OWN ENGINEER. 
Launches 19 to 60 feet in length, with automatic ma- 
chinery. No Smoke. No Epe' ‘ineer. 
No Danger. No Dirt. 
PADDLE YOUR OWN 
Canoes, Family Row and Sail Boats. Fishing and Hunt- 


CANOE, 


ing Boats. Manufactured by 
THOMAS KANE & CO., Chiengo, II. 
ial Send for catalogue specifying line desired. 


he 
Baw J. Shimer & Sons, 
Centre St., Milt n, Pa. 
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All business outside the United States transacted by Thomson-Houston International Co., 44 Broad St., New York. EM , Philadelphia, and ria ‘tose S SE 7 opp. Duane, New York 


